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Practical Processes 
No invention can claim to be successful until 
it is capable of being operated by the working 
man. Unfortunately there is no real provision 
for this factor and lucky is the inventor 
who initially can rely upon the co-operation of 
capital and labour for the commercial develop- 


in law, 


ment of his idea. The earliest inventors of the 


centrifugal casting process were unsuccessful 


because neither engincering progress nor metal- 
lurgical control had attained a degree of per- 
fection requisite for commercial success. When 
these two factors had progressed sufficiently far, 
but not until, the spinning process was converted 
Mr. E. J. Fox, 


more public 
There 


into a commercial proposition. 
mind, deserves 
recognition than the original patentees. 
is some doubt as to whether Sir Henry Bessemer 
the inventor of the 


process of aod there is quite a 


to our probably 


was actual pneumatic 


making steel, 


school of thought in America which attributes 
the invention to Kelly. Bessemer, with the co- 
of Mushet and 


industrial success. 


operation others, carried his 


to an 
through a lack of appreciation of 


invention 

There are, 
changed conditions, a plethora of commercially- 
useless There 
cognition that the margin of price levels be- 
tween pig-iron and scrap existing to~lay is too 


inventions. is an insufficient re- 


small to make processes which rely upon the re- 
placement of the former by the latter at all 
the direct pro- 


attractive commercially. Again, 


duction of so-called steel from iron ore has no 


When it 
is remembered that modern conditions include a 


longer any commercial significance. 
blast furnace which not only yields pig-iron, but 
also saleable slag and valuable combustible gases ; 
in which the iron is not allowed to cool 
efficient the 
reception and working down of the liquid charge ; 
soaking pits which eliminate the reheating of 
what Actually, there 
are only the heat of transference losses and the 
heat supplied to the both 
which make purification by decantation. 
Yet we are sure that from time to time fresh 
and companies will waste their 
time and their own and the public’s money 
chasing non-existent economies. 


a mixer 


down; particularly furnaces for 


ingots, is there to save? 


mixers, processes 
for 


inventors new 


A number of processes have recently been 
exercising the minds of the foundry industry 
involving the bubbling of gases other than air 
through liquid metals. The novelty certainly 
makes an appeal, whilst the prospect of improved 
material shows promise. Where a gas can be 
produced by the decomposition of a cheap, easily- 
such as soda ash, which yields 
then 
achieved when placed in the hands of workpeople. 
Where called for, the 


prospect no means so clear-cut. From a 


obtainable salt, 


initially carbon dioxide, success can be 


prepared gases are 
is by 
practical point of view, and especially is this 
the case with high melting-point alloys such as 
the best place to compound metals and 


alloys is the furnace. 


steel, 
To quote from a personal 
Mr. Arthur Brearley, the 
subject of which was the Chetwynd process of 
refining steel, 


conversation with 
he insisted that the ladle was not 
Naturally, 
capable of carry- 
cast 
there is the possibility of carrying out refining 
operations in the ladle provided that the re- 
actions involved are either exothermic 


the proper place for steelmaking. 
with lower melting-point alloys, 
iron, 


ing considerable superheat, such as 


or easily 
operable within the range defined by the boiling 
and melting of the 
Of in practice, the boiling point must 
be substituted by the maximum temperature of 


points metal or alloy. 


course, 


superheat the melting process is 
yielding. At the other 


capable ot 


end of the scale, instead 


of melting point, the minimum casting tem- 
perature must be the datum line. It is this 


much reduced range of temperature which will 
the 


invention designed to im- 


determine, from one angle, industrial 


application of any 
prove the useful properties of metals or alloys, 
having liquid of their 
simple 
mind that the 
practical application of ‘‘ ladle-metallurgy ’ 
Cost, danger, 
complication, 


materials as one raw 


materials. It is by bearing these 


theoretical concepts well in 
Can 
be largely determined. 


for 


necessary 
reliability, 
capital outlay, and speed of reaction are factors 


time application, 


of equal import for ultimate success. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 


Porosity and Sinking in Cast Iron 
To the Editor of 'Tue Founpry Trape Journat. 


Sir,—We have read, in your issue of April 27, 
the letter of Mr. W. E. Dennison referring to 
our Paper ‘ Porosity and Sinking in Cast Jron,”’ 
and we wish to thank him for his helpful sug- 
gestions, but we do not propose to reply at any 
great length to his criticism. 

One of his points was covered in the second 
instalment of the Paper in the same issue, page 
345, column 3, only Mr. Dennison, not having 
read the whole of the Paper, did not know this 
at the time he wrote. 

The preseuce of chromium in some of our 
experimental irons is a matter of no importance 
in this instance, for it has no direct connection 
with the particular phase of the problem which 
we chose to investigate. This was to study the 
influence of titanium on graphite formation in 
relation to external sinking and _ internal 
porosity. 

The criticism of Table I appears to be based 
upon a mis-reading of the Paper—our statcments 
iegarding the slight difference in chemical com- 
positions were confined to the two sets of pig- 
irons A & B, D & E. Your correspondent has 
correctly assumed that the making of pump cast- 
ings in iron of 17 tons tensile offers no particular 
difficulty if made in dry-sand moulds. On the 
cther hand, our experience shows that the use ot 
green sand produces external sinking with such 
iron, 

We are in complete agreement that the addi- 
tion of expensive alloys or special pig-irons is not 
to be taken as the only solution of the problem 
of porosity. It was not the authors’ intention to 
cover all the possibile solutions of this problem.— 
Yours, etc., 

WaLteR WEsT. 
Leyland Motors, Limited, 
Leyland, Lancs. 


May 8, 1939. 


“Metals” 
To the Editor of Tak Founpry TrRavE JOURNAL. 


Sm,—I have been reading ‘‘ Metals ’’ by Sir 
Harold Carpenter and Dr. J. M. Robertson, 
and, in my opinion, Mr. Kayser’s review of it 
(in your issue of March 9, 1939) is entirely 
wrong in its guidance, and, in fairness to the 
book, requires some contradiction. 

My own impression is that the book is out- 
standing for the simple, clear way in which 
it presents the ¢éssential information. The 
descriptions of even well-known subjects often 
bring out features which the reader had not 
previously appreciated. 

Another impression is that much new know- 
ledge has not only been included in the book, 
but has been lined up with the old knowledge. 
The range of subjects covered is very wide, and 
I think the book will undoubtedly play a great 
part in informing and stimulating the wide 
cirele who will read and refer to it.—Yours 
truly, 

A. L. Norsury. 

17, Croftdown Road, Harborne, 

Birmingham, 17. 
May 2, 1939. 








Sm Wiruiam Brace, president of the Royal 
Society, and Dr. Edward E. Bailey, director of 
the Geographical Survey of Great Britain, will 
receive the honorary degree of D.Sc. of Birmingham 
University at the annual degree ceremony on July |! 
next. 
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Notes from the Branches 


West Riding of Yorkshire.—The 16th annual 
general meeting of the West Riding of York- 
shire Branch of the Institute of British 
Foundrymen took place on April 29 at the 
Bradford Technical College, under the retiring 
Presidency of Mr. A. 8. Worcester. The Hon. 
Treasurer and Secretary (Mr. 8S. W. Wise) re- 
ported that the Branch had a credit balance on 
the year of £18 ls. 9d., as against £16 2s. 7d. 
at the end of the previous year. The programme 
of the past year had included highly valuable 
Papers and discussions and two interesting works 
visits (R. W. Crabtree & Sons, of Leeds, and the 
works of Leyland Motors, Limited). The 
American Exchange Paper, which had _ been 
intended for the Institute Conference, had, by 
consent of the Institute, been read to the Branch 


by Mr. H. Forrest (past-President), and had 
been received with great interest. Another 


special event had been the reading, by Mr. G. L. 


Harbach, of the Cast-Iron Sub-Committee’s 
Report on the ‘‘ Properties of Cast Iron.’’ Mr. 
H. A. MacColl, Senior Vice-President, and 


metallurgical lecturer at Bradford Technical 
College, had contributed a valuable Paper on 
alloy cast iron, which was of unusually wide 
scope. The customary ‘‘ Foundry Problems 
Evening *’ had again proved helpful. 

The past year was noteworthy for the fact 
that, for the first time, the Institute’s Annual 
Conference had been held in the Branch area, at 
Bradford, and one of the Branch members and 
Past-President, Mr. Joseph Hepworth, had been 
elected President of the Institute. The task of 
preparing for the Conference had _ necessarily 
given rise to much work and activity, but had 
been greatly assisted by enthusiastic workers 
and the help—in finance and interest—of a 
number of firms and individuals in the area, and 
the cordial support of the Bradford civic authori- 
ties and the authorities of the Technical College. 


The Conference was not without effect on the 
Branch membership; three vears ago it was 
nearing the 100 mark, but it was now 150 


members. 
tive 
members at 
dinner. 

The report and accounts were approved on the 
motion of Mr. R. D. Welford (Past-President), 
seconded by Mr. F. K. Neath, B.Sc. (Past-Presi- 
dent), with thanks to the officers of the Branch, 
including special mention of Mr. H. Forrest and 
Mr. W. G. Thornton for the hard work put into 
Conference arrangements. 

The meeting passed a resolution of congratu- 
lation to Mr. H. A. MacColl on his appoint- 
ment—to take effect in September-—to a higher 
post at Wednesbury. It was mentioned that Mr. 
MacColl would maintain his contact with, and 
regular visits to, Bradford, and therefore retain 
his Branch membership. 

The following officers were elected for the 
coming year :—Branch-President, Mr. S. Carter ; 
Vice-President, Mr. H. A. MacColl; 
Junior Vice-President, Mr. Walter Fearnside; 
Treasurer and Secretary (for the 14th vear), Mr. 
S. W. Wise; Hon. Auditors, Mr. H. A. MacColl 
and Mr. N. W. Rilev; Hon. Librarians and 
Registrars, Mr. E. Bradbury and Mr. F. 
Squires; Delegates to the General Council, Mr. 
A. S. Worcester and Mr W. G. Thornton; 
Members of Technical Committee, Mr. S. Carter 
and Mr. F. K. Neath, B.Sc.; Members of the 


Mr. Wise concluded by an apprecia- 
reference to the excellent attendances of 
the meetings and at the annual 


Senior 


Branch Council, Mr. S. Tilingworth, Mr. G. 
Wilkinson, Mr F. Squires, and Mr. F. 
Oldershaw. 

The meeting closed with a lecture on ‘ Fuel 


for Foundries,’ by Mr. A. E. Wilson, of 


Huddersfield Gas Department. 





Mr. T. M. Service has been appointed a director 
of William Beardmore & Company, Limited. 
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Random Shots 


There is a strong belief that the question ot 
unemployment is entirely a post-war evil, but the 
problem was just as keenly felt 300 vears ago. 
Listen to this, an extract from an old docu- 
ment: ‘‘ By a survaie of the towne of Sheffild, 
made the second daie of Januarie 1615, by 
twenty-four of the most sufficient inhabitants 
there, it appeareth that there are in the towne 
of Sheffild 2,207 people; of which there are 725 
which are not able to live without the charity 
of their neighbours; these are all begging poore. 
One hundred householders which relieve others. 
These (though the best sorte) are but poor 
artificers; among them there is not one that 
can keep a teame on his own land, and not 
above tenn that have ground of their own that 
can keep a cow. One hundred and sixty hous 
holders not able to relieve others. These are such 
(although they beg not) as are not able to abide 
the storme of one fortnight’s sickness, but would 
be thereby driven to beggary. thousand 
two hundred and _ twenty-two children and 
servants of the said householders, the greatest 
part of which are such as live of small wages, 
and are constrained to work sore to provide them 
necessaries.”’ The difference is, of course, that 
nowadays there are such facilities for the pub- 
lication of statistics that all the world knows 
what in earlier times only a few were able to 
find out! 


One 


* * * 

A scrap of conversation overheard at the Iron 
and Steel Institute dinner last week is worthy 
of record. Said one guest to another: ‘ I'll 
tell vou about that when Lord Dudley has 
finished the Benito Benedictator business.”’ 

o * 


Foundrymen have always been a thirsty lot, 
and indeed it has been said of the founder otf 
last century that ‘‘ he may earn thirty shillings 
per week, but it frequently happens that he 
spends a large portion of it in porter.’ It is 
not surprising, then, to find that the two Pro- 
who are presenting official Papers on 
behalf of their respective countries bear such 
eminently suitable names as Piwowarsky, which 
means brewer’s son, and Portevin, who carries 
the wine! 


fessors 


* * * 

Amongst the applications received recently 
for a junior position in the library of the Cast 
Iron Research Association was the following 
delicious piece of naiveté, from a voung girl, 
who, if not yet rich in business experience, at 
least shows a good deal of feminine appeal!: 
‘TI can type, but am afraid shorthand is a bit 
of a fag, but should you consider my applica- 
tion I would try my utmost to try, try again. 
[ am seventeen years of age, and have held mv 
present position, which has now begun to bore 
me just a little, just over two years. Perhaps 
you think me a little cheeky, but I am_ be- 
ginning to get fed up of writing for situations 
and explaining my very few virtues. In these 
days when money melts so quickly, I think a 
little girl is worth twenty-five bob! Hoping 
you will pity a willing applicant ——.” 

* * * 
Lot No. VIIL from the Barrington Hooper 
Collection. 

Once upon a time man used to get out of 
the way of women drivers through a sense of 
chivalry. Now it’s sheer panic. 





A young lawyer attended the funeral of a 


millionaire financier. 


at the funeral a little late. 
took a seat beside the lawyer and whispered 
‘How far has the service gone?’ The lawyer 
nodded towards the clergyman in the pulpit and 
whispered back tersely ‘“‘ Just opened for the 
defence.” 


A friend arrived 


** MARKSMAN.” 
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lron and Steel Institute 


ANNUAL MEETING 


The Annual Meeting of the Iron and Steel 
Institute was opened on May 9 in the lecture 
theatre of the Institution of Civil Engineers in 
London, ihe Rt. Hon. the Earl cf Dudley, M.C. 


(President), in the chair. 


REPORT OF COUNCIL 


The Report of Council shows that the member- 
ship of the Institute at December 31, 1938, was 
2,630, an increase of 143. The Council consider 
that the increase in the membership is satis- 
factory ; they believe, however, that the potential 
membership of the Institute is still substantially 
greater, and they hope that the increased 
service and tacilities offered by the In- 
stitute will encourage others to join. 

The Council regret to record the deaths 
of a number of members, including 
Prof. Fritz Wiist (Diisseldorf, Germany) ; 
Prof. W.A. Bone; Ninth Duke of Devon- 


shire ; Mr. A. Hutchinson ; Prof. 
W. H. Merrett; Sir Robert L. Mond; 
and Dr. A. Wahlberg. 

The Ninth Duke of Devonshire was 


President of the Institute for two years 
in 1910-1912, thus following in the foot- 
steps of his grandfather, the Seventh 
Duke, who was the first President when 
the Institute was founded in 1869. Mr. 
Hutchinson had been a staunch sup- 
porter of the Institute since 1895, and 
completed his term of office as President 
less than four months before his death. 
Prof. Bone had enjoyed an international 
reputation as one of the leading experts 
on fuel, and in more recent years had 
devoted much time to the investigation 
of blast-furnace reactions and the fuel 
problems of the iron and steel industry. 
Prof. Merrett was a distinguished metal- 
lurgist who had made most valuable con- 
tributions to the study of metals and ex- 
plosives, Although Sir Robert Mond’s 
scientific interests were exceptionally 
wide, his name is probably most gener- 
ally associated with the metal nickel; he 
assisted his father, the late Dr. Ludwig 
Mond, in the discovery of the gaseous 
compound nickel carbonyl, and after his 
father’s death he continued his re- 
searches, ultimately perfecting a method 
for the commercial-scale production of 
this compound and the manufacture of 
metallic nickel from it. Dr. Wahlberg 
was one of Sweden’s most prominent engineers ; 
he founded the Swedish Testing Laboratory, and 
later was Managing Director of Jernkontoret. 
Prof. Wiist spent the whole of his life in 
striving for the advancement of the science and 
technology of the manufacture and use of iron 


and steel; one of his greatest achievements was 
the founding of the Eisenhiittenminnisches 
Institut in Aachen in 1910, and as Professor 


there he was regarded with great affection by all 
his pupils; later he became the Director of the 
Kaiser-Wilhelm-Institut fiir Eisenforschung in 
Diisseldorf when it was opened in 1917. 
of Ojfices—The Council reported a 
year ago that they had agreed to rent No. 4, 
Grosvenor Gardens, Westminster, from Decem- 
1937, until September, 1955. The offices 
of the Institute were removed to these premises 
June 24, 1938. The fourth floor and part of 
third floor of the building have been sub- 
lec to the Institute of Metals, and arrangements 
heve been made for sharing Committee Rooms. 
Tle Libraries of the two Institutes have been 
joined and a large reading room on the ground 
r is available for members. 


Transfe 


ler 25, 


tatement of Accounts.—The accounts for the 
voir ending December 31, 1938, include expen- 
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IN LONDON 


diture incurred in providing new premises for 
the Institute and are in this respect not readily 
comparable with those of the previous year. 
They reflect also the increase in membership and 
activities of the Institute during the year. The 
chief differences between the balance sheet as 
at December 31, 1938, and that of the previous 
year are that the sum of £13,684, representing 
the cost of structural alterations, decorations 
and other expenditure incurred in connection 
with the transfer of the offices of the Institute, 
has been included among the assets, while the 
liabilities include a bank overdraft of £9,760 





THE Earu or Duptey, M.C. 
(President of the Iron and Steel Institute). 


and the cost of the cancelled meeting in the 
United States of America (£984), which has been 
charged to the reserve created for such purposes. 
The ordinary income of the general fund was 
£13,480, an increase of £819 over that of the 
previous year; the expenditure was £15,807, or 
£1,382 higher than in the previous year. The 
increase in expenditure is mainly due to the in- 
crease in salaries which is the result of addi- 
tional staff required for the increased activities 


of the Institute, to additional printing costs 
resulting from the larger membership and 


greater size of pubtications issued to members, 
to the increased cost of rent and services at the 
new offices and to the cost of removal and other 
incidental expenses. 

Andrew Carnegie Research Fund.—The _in- 
come of the Andrew Carnegie Research Fund 
for the year was £1,248 (compared with £1,153 
during the previous year), and the expenditure was 
£1,100 (compared with £1,155). Research grants 
paid during the year amounted to £775, the 
same amount as during the previous year, and 
the net cost to the fund was £625, or £50 
greater than in the previous year. 

Williams Prize Fund.—An award of £100 was 
made during the year, and the excess of income 
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over expenditure was £13. The market value of 
the securities of the fund it December 31, 
1938, was £3,392, and the purchase price at which 
they are valued in the balance sheet was £2,670 
(compared with £3,075 and £2,220 respectively 
as at the end of the previous year). 

House Fund and Industrial Subseriptions.— 
The Council have decided on the occasion of 
the Annual Meeting, 1939, to issue an appeal 
for dcnations to the House Fund and for special 
annual subscriptions for a period of seven years. 
The appeal is directed primarily to companies 
and firms connected with the iron and steel in- 
dustry. The objects of the appeal are to provide 
a sum of not less than £15,000 in order to pay 
the cost of securing and equipping the new 
premises of the Institute at No. 4, Grosvenor 
Gardens, London, S.W.1, and to provide an 
assured annual income from the industry of not 

less than £4,000 (additional to that de- 
rived from membership fees and other 
of income). Contributors 
to pay their subscriptions under 
covenant for a period of not less than 
seven vears, that the Institute may 
benefit by obtaining a refund of income 
tax. The industrial subscriptions are in- 
tended to take the place of the special 
subscriptions from the industry which 
have received since 1933. The 
Council hope that not only those com- 
panies and associations which have pre- 
viously contributed to the Special 
Subscription Fund will subscribe to this 
appeal, but also that other companies, 
firms and associations will do so. 

Changes on the Council.—During the 
vear Mr. H. Spence Thomas was nomi- 
nated an Honorary Vice-President and 
the Honourable R. G. Lyttelton and Mr. 
A. B. Winder were elected Members of 
Council. Mr. C. J. Walsh became an 
Honorary Member of Council on succeed- 
ing Mr. W. B. Baxter as President of 
the Lincolnshire Lron and Steel Institute ; 
Mr. W. H. Lewis became an Honorary 
Member of Council on succeeding Mr. 
T. G. Bamford as President of the Staf- 
fordshire Tron and Steel Institute; and 
Mr. A. Scholes became an Honorary 
Member of Council on succeeding Mr. 
T. B. Smith as President of the Cleveland 
Institution of Engineers. 

In accordance with By-Law 10, the 
names of the following Vice-Presidents 
and members of Council were announced 
as being due to retire at the annual 
meeting in 1939: 

Vice-Presidents.—Mr. J. Craig, C.B.E., 
Mr. C. E. Lloyd, Dr. W. H. Hatfield, 
F.R.S. 

Members of Council.—Principal Cc. A. 
Edwards, F.R.S.; Capt. R. S. Hilton; Mr. E. F. 
Law; Mr. W. J. Brooke; Mr. F. Clements. 

No other members having been nominated up 
to one month previous to the annual meeting, the 
retiring members were presented for re-election. 

Andrew Carnegie Research Scholarships.— 
Grants were made by the Council in 1938 to the 

ying candidates : 
ey A. Bramuey (The University, Sheffield).- 
£100 in aid of a research on the determination of 
oxygen in steel. 

P. T. Carrer (Armstrong College, Newcastle- 
upon-Tyne).—£100 in aid of an investigation on 
the properties of graphite. 

R. Grirritrus (University College, Swansea). 
£100 in aid of a research on the oxidation 
steel. 

G. Parker (The University, Leeds).—£100 in 
aid of a research on the oxidation and scaling of 


as 


sources are 


asked 


sO 


been 


of 


steel. 
(The above researches are being carried out on 
behalf of the Joint Research Committees of the 


Tron and Steel Industrial Research Council and the 
Institute. ) 

Otro Gessner (Breslau, Germany).—-£100 in aid 

of investigations on the “internal friction ”’ of 

cast-iron alloys, steel, metals and alloys and slags. 
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B. Kwnapp (Berlin, Germany).—£100 in aid of a 
research on the mechanism of the reaction of 
carbon with hydrogen in steel. 

B. Liunacren (Stockholm, Sweden).—£100 in 
aid of a microsclerometric investigation of grain 
boundaries. 

B. Wrytersortom (Trondheim, Norway).— 
£100 in aid of an investigation of the formation 
and growth of oxide films on metals by polari- 
metric methods. 

Proposed Visit to the United States of 
America and Canada.—The Council regret that 
owing to the international situation it was 
necessary to cancel the proposed visit of 
Members of the Institute and of Members of 
the Institute of Metals to the United States of 
America and to Canada a few days before the 
party for Canada was due to sail; accordingly 
the proposed Joint Autumn Meeting in New 
York with the Institute of Metals and with the 
American Institute of Mining and Metallurgical 
Engineers and the American Iron and Steel 
Institute could not be held. The Council record 
their deep regret at the inconvenience caused 
to friends in Canada and the United States of 
America and also to Members, and their great 
appreciation of the hospitality offered by the 
American Institute of Mining and Metallurgical! 
Engineers, the American Iron and Steel Insti- 
tute, and the Canadian Institute of Mining and 
Metallurgy, as well as by the many Government 
Departments, laboratories, works and _ indi- 
viduals, who had collaborated in preparing a 
programme of exceptional interest. 

Mr. James Henperson (Hon. Treasurer) pre- 
sented the accounts as set out in the Report. 
He thanked Sir Harold Carpenter for his kind- 
ness in undertaking the duties of the Treasurer- 
ship during his own absence for some five months 
when visiting Australia and New Zealand fast 
winter. 

The Presipent then formally moved the adop- 
tion of the Report and accounts, Sir W. Prrer 
Rytanps, J.P., .seconding the motion. 

The Presipent, before putting the motion, ex- 
pressed on behalf of the Council their grateful 
thanks to Mr. Henderson, the Hon. Treasurer, 
for the care with which he looked after the 
finances of the Institute and for the time and 
trouble which he devoted to its affairs. Mr. 
Henderson had been, he said, of the greatest 
help on the Council and in all matters connected 
with the move to the new premises had been a 
tower of strength. He also thanked the mem- 
bers of the Finance Committee and their chair- 
man, Sir Harold Carpenter. Sir Harold, he 
remarked, had added to his services to the Insti- 
tute by accepting this new office. He would like 
to tender to Sir Harold his personal thanks for 
deputising for him at the Autumn Meeting last 
year during his absence in America. 

The motion was carried unanimously. 


Autumn Meeting, 1939 


The PReEsipENT announced that the Autumn 
Meeting this vear would be held at Cardiff from 
September 12 to 16. Visits would be paid to 
the works of Guest Keen Baldwins Iron & Steel 
Company, Guest Keen & Nettlefolds, the Ebbw 
Vale plant of Richard Thomas & Company and 
to the works at Newport of John Lysaght, the 
Whitehead Tron & Steel Company and the New- 
port & South Wales Tube Company. 


Presentation of Bessemer Gold Medal 

The PresipeNnt said he had a very pleasant 
duty to perform, namely to announce that the 
Council had decided to award the Bessemer 
Gold Medal for 1939 to Mr. James Henderson. 
He (the speaker) had some difficulty in finding 
suitable words in which to make the presenta- 
tion. The award was being made to Mr. Hen- 
derson in recognition of his life-long service to 
the industry and in thankfulness and gratitude 
for the encouragement which he had given in 
act and by example to technical development. 
His career had special significance for all who 
were making iron and steel in the various works 
and was an encouragement to them. In the 
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45 years during which Mr. Henderson was in 
active service with the Appleby-Frodingham Steel 
Company he held every position from chemist to 
managing director and was now deputy-chair- 
man, a very fine record indeed. He was re- 
garded with great affection by his staff and by 
his colleagues, an affection for a man who knew 
his job, who could be trusted, and for a strong 
man who had no need to parade his strength. 
The great improvements which Mr. Henderson 
made at his works while associated with them 
were well known, and it was right that public 
acknowledgment should be made of the credit 
due to him, especially as he himself was more 
than usually modest. It was hoped that the 
medal would serve as a public and lasting tri- 
bute to the encouragement which Mr. Henderson 
had given to the practical development of the 
iron and steel industry and to scientific investi- 
gation. It was perhaps natural that his services 
in recent years should be most prominent in the 
recollection of those engaged in the industry. 
On attaining an age when most men retired, he 
exchanged the activities of Lincolnshire for the 
strenuous life of London. He had been Presi- 
dent of the British Iron and Steel Federation 
and chairman of the Research Council, while 
as hon. treasurer of the Institute he had given 
devoted service to it, and much of its recent de- 
velopment was due to his inspiration, courage 
and activity. All the members would hope that 
those valuable activities would continue for many 
years, and it was with an expression of their 
renewed gratitude and admiration that the award 
was made to Mr. Henderson. 

Mr. James Henperson said that he hardly 
knew how to thank the President for the flatter- 
ing words which he had used in presenting the 
Bessemer Medal; it would be almost impossible 
for him to say adequately how deeply he 
appreciated the generous and more than kind 
phrases which the President had used, and it 
would be equally difficult to say how grateful he 
was to the Council of the Institute for awarding 
him so great an honour. The fact that he could 
not claim to have any outstanding invention to 
his name or to be the author of any learned 
Paper would, he felt, encourage others of equally 
modest parts. It was true that he had devoted 
the whole of his working life to the iron and 
steel trade with what success the President had 
been too generous in describing, and he would 
like to take the opportunity once more to pay a 
tribute to his late chief, Mr. Max. Mannaberg, 
who started the works at Frodingham. He 
regarded it as a great piece of good fortune to 
have been associated with Mr. Mannaberg in 
that undertaking. He tendered his most 
grateful thanks to the Council for making the 
award, and to the President for the particu- 
larly happy way in which he had presented it. 
He would also like to thank the members 
present and the many absent friends who had 
written to him. 


Award of Carnegie Gold Medals 

The PrestpeEnt announced that this year the 
Council had adopted the rather unusual course 
of awarding a Carnegie Gold Medal for a Paper 
published in 1936. The award was made to Dr. 
Wolfram Ruff, then of the Bergische Stahl- 
industrie, Remscheid, Germany, for a Paper on 
‘* The Running Quality of Liquid Malleable Iron 
and Steel.’’ The Paper had proved of interest 
to the Steel Castings Research Committee, and 
it was considered only right that acknowledg- 
ment should be made of an interesting piece of 
individual research, which was exactly of the 
kind which the Carnegie Scholarships were de- 
signed to encourage. Dr. Ruff could not come to 
England to attend the meeting, but the secre- 
tarv would be asked to send the gold medal 
to him. 

Continuing, the President said that the 
Council had decided to award a Carnegie Gold 
Medal to Dr. James White, of Glasgow, for his 
Paper on ‘ Equilibrium at High Temperatures 
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in Systems Containing lron Oxides.’’ The work 
which was being done at Glasgow on slag 
systems, under the direction of Prof. Hay, was 
of exceptional interest and importance, and he 
was pleased to think that by the award of a 
Carnegie Scholarship to Dr. White the Institute 
was able to assist his chief collaborator, and that 
now by the award of the Carnegie medal it was 
possible to acknowledge a very fine piece of 
research which was of great practical importance 
to the industry. 
Williams Prize 


The PresipeNt announced that the Williams 
Prize for 1988 had been awarded to Mr. D. Y. 
Krishna Rao for his Paper on ‘‘ The New Stcel 
Plant of the Mysore Iron and Steel Works, 
Bhadravati, India,’’ which was published in the 
second volume of the Journal for 1938. Mr. 
Krishna Rao was unable to come to England to 
attend the meeting, and the -Secretary would 
send the diploma and prize to him. The Insti- 
tute was very pleased that the prize should have 
gone to India. 


Greetings from Verein Deutsche 
Eisenhiittenleute 
The Secretary announced that a telegram had 
been received from the Verein Deutsche Eisen- 
hiittenleute, signed by Drs. Goerens and 
Petersen, of which the following was a trans- 
lation :— 

‘We send you all heartfelt greetings and 
good wishes on the occasion of your Annual 
Meeting. May your deliberations be successful 
in every way. We think to-day particularly 
of our Honorary Member, Mr. Henderson, to 
whom you are to-day giving the Bessemer 
Medal, the highest honour which vou can 


bestow. We are as delighted as you at the 
honour which has been awarded to Mr. 
Henderson, whom we, too, hold in honour. 


We send him our sincerest congratulations.”’ 


Ablett Prize Paper 

The PREsiIDENT said the Council had awarded 
the Ablett Prize to Mr. F. Escher for his 
Paper on ‘‘ Ten Years’ Development in Steam 
Engineering at the Port Kembla Steelworks, 
New South Wales, Australia.”” It gave the 
Institute great pleasure to know that the prize 
was going to an Australian engineer, who was 
a member of the staff of that well-known com- 
pany. He was also pleased to be able to 
announce that Capt. Ablett had agreed to 
present his Prize again next year. 

As Mr. Escher was not in England, arrange- 
ments had been made for Mr. Webber briefly to 
present the Paper. 

The meeting then proceeded to discuss the 
Report on the Heterogeneity of Steel Ingots. 


ANNUAL BANQUET 


The annual dinner was held at Grosvenor 
House last Thursday, under the chairmanship 
of the.President, the Rt. Hon. the Earl of 
Dudley, M.C. The attendance, which was a 
record, was of the order of 900. The speakers 
were Admiral of the Fleet the Rt. Hon. Lord 
Chatfield of Ditchling, G.C.B., K.C.M.G., C.V.0. 
(Minister for the Co-ordination of Defence); the 
Rt. Hon. the Viscount Greenwood of Holbourne, 
P.C.; the Rt. Hon. Richard B. Bennett, P.C. 
(ex-Prime Minister of Canada); Mr. Leon 
Greiner (Cockerill et Cie, Liege), and Engineer 
Vice-Admiral Sir Harold Brown,  K.C.B. 
(Director-General of Munitions Production). 








THe Zinc DEVELOPMENT ASSOCIATION, LIMITED, 
being wound up voluntarily. Mr. Harold Read, 01 
Deloitte Plender Griffiths & Company, 5, London 
Wall Buildings, London, E.C., who was appointed 
liquidator, was authorised to transfer the assets of 
the Association to an Association intended to | 
formed and registered under licence of the Board 
of Trade under the name of the Zinc Development 
Association without the addition of the word 
“‘ limited ’’ to its name. 
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High-Frequency Melting Installation 
at Wolverhampton 


A new installation of three high-frequency 
melting furnaces has been erected at the works 
of Brockhouse Castings, Limited, at Wolver- 
hampton. The furnaces are described by Mr. S. 
Evans in an article in the G.E.C. Journal, from 
which the following particulars are abstracted. 

The three high-frequency furnaces have been 
supplied by the General Electric Company, 
Limited, and are of 10 ewts., 5 ewts. and 3 ewts. 
capacity respectively. They were designed and 
built at the Witton Engineering Works in 
accordance with the Stobie patents. The 10-cwt. 
furnace is arranged for operation alone, while 
the two smaller ones can be operated either 


individually or together. 

Each furnace consists essentially of a strong 
steel casing containing the inductor coil, its 
laminated steel magnetic circuit and a refrac- 


factor, to improve the coupling between the coil 
and charge, to prevent the external magnetic 
field from reaching neighbouring ironwork and to 
provide a rigid mechanical support for the 
inductor and crucible. 

Cooling water is circulated through the in- 
ductor coils. A two-stage centrifugal pump, 
driven by an electric motor, draws cold water 
from an outdoor storage tank and delivers it to 
the various sections of the inductor coil which are 
fed in parallel. The water passes to and from 
the coils through rubber hose which possesses 
sufficient flexibility to allow the furnace to be 
tilted without breaking the flow, and also serves 
to insulate the parallel water paths from one 
another and from earth. After passing through 
the furnace the water is taken through thermo- 
stats and over water-flow relays to a collecting 





GENERAL VIEW OF THE HIGH-FREQUENCY MELTING INSTALLATION. 


tory lining. The inductor coil, which is water 
cooled, is built up of a number of turns of copper 
tube wound in sections and connected in series, 
each section being formed of a single length of 
tube without joints. For the 10-ewt. furnace 
four sections are employed, while the two smaller 
furnaces have three sections each. Cooling 
water is supplied independently to each section, 
thus maintaining an adequate pressure head to 
enable sufficient water to be supplied to the 
nductor. 
The copper turns of the inductor coil are 
avily insulated with mica-silk tape which is 
further protected by a wrapping of asbestos tape 
mpregnated with a moisture-proof insulating 
mpound. The outer protection serves the 
louble purpose of partial heat insulation and of 
endering the coil mechanically stronger. This 
ethod of insulating prevents the condensation 
moisture on the copper tube and serves to 
\intain the insulation itself at a low tempera- 
re, despite the high-temperature gradient be- 
een the charge and the copper inductor coil. 
Heavy copper strip is employed to connect 
e inductor to the isolating plugs at the base 
the furnace through which the high-frequency 
pply enters. The use of isolating plugs in place 
flexible leads ensures rigid construction. 
The inductor coil is surrounded and supported 
a four-part magnetic circuit constructed of 
gh-permeability silicon-steel laminations. This 
-xternal core serves to raise the inherent power 


| 
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tank on the furnace platform and thence back to 
the storage tank. A total quantity of 1,500 galls. 
of water per hr. can be supplied. 

The furnace has a lip, or spout, at the front 
for pouring, and is fitted with double trunnions 
at the sides. The tilting gear is hydraulically 
operated, the movement being effected by means 
of ropes attached to a boom actuated by a 
hydraulic ram. 


Electrical Equipment 


The 10-ewt. high-frequency furnace is rated at 
400 kw. and designed for a voltage of 2,000. It 
is specified to melt and cast 10 cwts. per hr. 
and to produce 3 tons per 8-hr. shift, an output 
that, in fact, was easily attained. 

The 5-cwt. and the 3-cwt. furnaces are arranged 
for individual or simultaneous operation from 
the same high-frequency alternator and con- 
denser bank. For convenience in the condenser 
switching circuits, it was decided that these fur- 
naces should be designed for 1,000 volts and the 
10-cwt. furnace for 2,000 volts, the frequency in 
all cases being 1,000 cycles. 

In addition to the furnaces the main items of 
electrical equipment are as given below:—(1) A 
400-kw. motor-alternator set to provide single- 
phase current at 2,000/1,000 volts, 1,000 cycles, 
for supplying the high-frequency furnaces. (2) 
7,000/400-volt transformer, Scott-connected 2/3 
phase, 50 cycies, for supplying the motor-alter- 
nator set and auxiliaries. (3) 110-k.v.a. static 
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condenser. 400 volts, 50 cycles, 3-phase, for 
power-factor correction of the motor driving the 
high-frequency alternator. (4) Banks of fixed 
and variable condensers for power-factor correc- 
tion of the high-frequency system. (5) Control 
gear, including (a) switchgear for the low-tension 
side of the main transformer and control of the 
motor of the motor-alternator set; (4) furnace 
control beard consisting of four panels, one for 
each furnace and one for controlling the pumps, 
ete.; (c) relay panel, carrying the protective 
relays and sequence contactors; (d) generator 
panel for controlling the high-frequency supply 
to the furnaces ; this panel also carries the series- 
parallel change-over switches for connecting the 
alternator windings; (e) a change-over switch for 
furnace selection. (6) Electrically-driven pump 
for circulating the cooling water through the 
furnace-inductor coils; (6)  electrically-driven 
single-ram pump for maintaining the required 
pressure in the hydraulic accumulator for opera- 
tion of the tilting gear; (c) a motor-driven fan 
for forced ventilation of the condenser room 
and substation. 





Book Review 


L’Electrochemie et L’Electrométallurgie (Klectro- 
chemistry and Electrometallurgy). By 
Albert Levasseur. Vol.  Il—Electric 
Furnaces. Published by Dunod, 92, rue 
Bonaparte, Paris, VI. 

This book, which has now reached its fourth 
edition, has been considerably increased in size. 
Its scope is quite different from what one would 
expect to find in a book of this character 
written by the English-speaking nationals. The 
latter would probably have devoted much atten- 
tion to some phase with which they were par- 
ticularly familiar. In this work it is impossible 
to state whether the author has spent much of 
his time in steel or ferro-alloys or some other 
branch. The book is probably written mainly 
for students, and no extra space is 
given to types of furnaces which have proved 
their worth commercially. Even where there 
are details of ‘‘ some important furnaces ” 
(page 168 et seq.) we doubt if several of them 
could be bought in the open market. This is 
not a criticism because, no doubt, the author 
has had the intention of disclosing types. The 
general scope of the book will be best appreciated 
from a recital of the contents. Primarily the 
work is divided into two parts—electrothermic 


stress or 


apparatus and applications of the electric 
furnace. In the first section there are six 
chapters, some carrying a number of  sub- 
divisions. They bear the headings: Funda- 
mental Principles; Elements of Calculation of 


Furnaces; Electrical Considerations for Installa- 
tion; Automatic Regulation; Electrodes, and 
Efficiency of Electric Furnaces. 

The second section in its first chapter discusses 
the use of the electric furnace for steelmaking, 
iron reduction and ferro-alloy manufacture. 
Then in turn come the manufacture of 
aluminium; other non-ferrous alloys; thermal 
treatment; calcium carbide, and nitrogen from 
the atmosphere. There are 254 pages and 117 
line diagrams. 





Catalogue Received 


Pulleys. In a leaflet received from Felco 
Hoists, Limited, of 17, Victoria Street, London, 
S.W.1, there is described illustrated a 
pulling jack, which may be helpful to some firms 
for removing loads from mould stoves, though 
its action, the reviewer imagines, would be a 
little on the slow side. 


and 
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Civil Defence Affecting Industrial 


and Commercial Establishments 
AN URGENT APPEAL 


Part III of the Civil Defence Bill now before 
Parliament is that portion of the Bill which deals 
with the requirements for the provision of shelter, 
and training and equipment for air raid precautions 
for persons working in factories, mines and com- 
mercial buildings. It also deals with camouflage, 
and the obscuration of lighting and glare. While 
none of the requirements under the Bill can be 
legally enforced until the legislation has been 
passed, the Government is relying, in a matter so 
immediately affecting the safety of workpeople, not 
upon the notices which may be served by inspectors 
or by a compulsion under the Bill, but upon the 
whole-hearted co-operation of employers and their 
workpeople, of which they have already received 
full assurance. An urgent Memorandum has been 
issued by the Lord Privy Seal indicating in outline 
what is expected of employers and owners of com- 
mercial buildings in order that they may begin at 
once to take the necessary measures. 

Shelter.—It is pointed out under this head, that 
a provisional list of the specified areas has been 
published and is obtainable from the Stationery 
Office or through any bookseller. in these areas 
all industrial or commercial establishments employ- 
ing more than 50 persons must provide protection 
and there are certain factory premises outside the 
specified areas which will have to be treated as 
though they were in those areas, and these will be 
notified accordingly. The standard of protection 
required, and illustrative types of appropriate 
shelter, are set out in the Provisional Code, also 
obtainable from the Stationery Office or through 
any bookseller. Subject to the observance of the 
standards of protection required by that Code, em- 
ployers are given a wide variety of choice of the 
type of shelter from which to select that most 
appropriate to their establishment. Tentative 
estimates as to the cost of providing shelter in 
accordance with the Code suggest that shelter to 
this standard can be provided for about £4 per 
head on the average ; lower in many cases but neces- 
sarily somewhat higher in cases where particular 
difficulties arise in connection with the site or 
structure. A grant equivalent to the standard rate 
of income tax in 1939-1940 is payable in respect 
of ‘reasonable capital expenditure ’’ incurred in 
providing shelter as laid down by the Code, whether 
within or outside the specified areas. 

Air Raid Precautions.—All persons who employ 
more than 50 persons in any factory premises, in 
or about any mine, or in any commercial building, 
wherever the premises are situated, are required to 
take steps to see that all their employees know 
what they should do in the event of an air raid. 
They are also required to ensure that a certain 
number of the employees are trained and equipped 
in first aid and in fire-fighting and anti-gas measures. 
The arrangements which should be made with regard 
to the training and equipment of special squads are 
under discussion between the A.R.P. Department 
and the Joint Committee of the Confederation of 
Employers’ Organisations, the Federation of British 
Industries, and the Association of British Chambers 
of Commerce. This Committee has been established 
at the request of Sir John Anderson to assist him 
in carrying out the Bill. As soon as these con- 
sultations are completed, a memorandum will be 
issued. Meanwhile, employers can obtain guidance 
in A.R.P. Handbook No. 6. Some general prin- 
ciples can be stated for the information of all 
concerned. 

In each establishment an individual should be 
appointed to prepare an Air Raid Precautions 
scheme, to organise the necessary personnel, and to 
take executive control in times of emergency. Indi- 
viduals should also be nominated to take charge of 
the various air raid precautions services required in 
the scheme, and to work under the control officer. 
Provision should also be made for wardens who 
could control the workpeople in emergency, prevent 
panic, and conduct them in an orderly manner to 
their allotted places of refuge. A senior warden, 
assisted by a suitable number of wardens (one for 
every 50 persons) should usually suffice for every 
250 persons employed. An internal warning system 
must be provided, and the place or places of 
shelter in the establishment should be known to all 
workpeople, and if there is more than one shelter 
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each workman should know to which shelter he 
should go. The notice of an air raid will be very 
short. Methodical organisation is therefore the 
foundation of air raid precautions. Opportunity 
should be taken to practise the organisation. 
Lighting, Glare, and Camouflage.—There is a 
general obligation on the occupiers of all factory 
premises and on the owners of all mines, and on 
persons carrying on any public utility undertaking, 
of whatever size and wherever situated, to make 
preparations to obscure their lighting in the event 
of war. It is regarded as of the highest import- 
ance that in the event of war conditions as near as 
possible to a complete black-out should be rapidly 
secured, and the Defence of the Realm Regulations, 
which would be in operation in such circumstances, 
would require this. If industrial production is not 
to be seriously interrupted while arrangements are 
being made to comply with these requirements, it is 
necessary that preparations should be made now. 
The Bill further requires that flames or glare- 
producing industrial processes, such as _ blast 
furnaces, coke ovens, etc., should be screened. 
This applies also to burning refuse near mines. 
Publications which are suggested for early con- 
sultation are: {i) The Civil Defence Bill; (11) the 
Provisional Code of Air Raid Shelters for Persons 
Working in Factories and Commercial Buildings ; 
(iii) List of Specified Areas under Part ‘3 of the 
Civil Defence Bill; (iv) Pamphlet on ‘‘ War Time 
Lighting Restrictions for Industrial and Commercial 


Premises’; (v) A.R.P. Handbook No. 6; (vi) 
A.R.P. Handbook No. 5 (to be issued shortly). 





A Special Sorting Conveyor 

Several of our readers have noticed that the 
conveyor illustrated in Fig. 14 of our descrip- 
tion* of the Babcock & Wilcox Renfrew Foundry 
is of special design, and in response to requests 
we append additional details. 

The conveyor is used for conveying warm cast- 
ings which are delivered down a shute from the 
Wheelabrator, 6 ft. high on to the special steel- 
wire woven belt. The speed of this is variable 
from 15 to 45 ft. per min. The belt is made to 
withstand the drop of the castings and be 
capable of carrying a load of 50 lbs. per sq. ft. 
The totally-enclosed drive is very compact, and 
consists of a 1-h.p. motor running at 1,420 
r.p.m., having a Vee-belt drive to a 3/1 ratio 
speed varier, which is coupled to a _ reduction 
unit (180/1) coupled direct to the head pulley 
shaft. The head pulley is specially faced to 
provide the driving medium, without undue 
tension on the steel-wire woven belt, which is 
supported by idler rollers pitched at suitable 
intervals, tensioning gear being provided at the 
ball-bearing tail puliey. 

The length of the convevor from the centre 
of the pulleys is 36 ft., whilst the width of the 
belt is 2 ft. The conveyor is used for sorting 
the various sizes and types of castings, which 
are placed in the receptacles at the sides of the 
conveyor, any defective castings, runners, flash 
metal, ete., being left on the conveyor for return 
to the melting plant. The conveyor was de- 
signed and supplied by Coggon Foundry Equip- 
ment, Limited, of Halifax. 


the information which may be obtained as to 
stress distribution, since in the case of fatigue, 
failure occurs with the component undeformed. 
A number of components have been investigated 
from the point of view of fatigue, and in most 
cases the true ‘ factor of safety,’’ i.e., the safe 
range in fatigue divided by the rated safe work- 
ing load, was found not greatly to exceed unity, 
although the nominal factor (breaking load 
divided by safe working load) was usually over 
four. 


* FOUNDRY TRADE JOURNAL, March 30, 1939. pp. 269-73. 
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Chains and Other 
Lifting Gear 


The Annual Report of the National Physica 





Laboratory (H.M. Stationery Office, 2s. 6d.) 
states that investigations have been is 


progress over a long period on the strength and 
causes of failure of chains and other components 
of lifting gear, and reports on various sections 
of the work have been published periodically. 
The experimental work has now been concluded. 

The earlier work arose from a recommenida- 
tion made by the Home Office Departmental 
Committee on Accidents in Shipbuilding and 
Ship Repairing to the Department of Scientific 
and Industrial Research. Many cases of failure 
of wrought-iron chains and lifting tackle have 
occurred in practice. Some of these were traced 
to obvious causes, but in other cases the frac- 
tured part behaved in a brittle manner incon- 
sistent with the behaviour of wrought iron in a 
normal condition, and the cause of failure re- 
mained obscure. The primary object was to dis- 
cover the cause of this brittle behaviour and to 
make a systematic investigation into the merits 
of low-temperature annealing as a restorative 
process. 

Work was later commenced on sample lengths 
of foreign-made electrically welded §-in. or 16- 
mm. chain. At the time (1934-35) no British- 
made electrically welded chain of this size was 
available, but for comparison British hand-made 
wrought-iron chain of various qualities was 
obtained. The tests comprised chemical analy- 
sis and microscopical examinations, static and 
impact tensile tests on chain lengths, and 
mechanical tests on small specimens cut from 
chain links. Contrary to exptctation, it was 
found that the consistency of the machine-made 
product was in general decidedly inferior to that 
of the hand-welded. The best electrically welded 
chains were found to be equal in mechanical pro- 
perties to the best-qualitv hand-made chain; the 
poorer qualities of electrically welded chain were 
distinctly inferior to the worst hand-made chain 
examined. This was particularly the case as 
regards energy absorption under shock condi- 
tions, which experience has shown to be one of 
the most desirable properties of chains. 

An investigation was made into the effect of 
low-temperature heat-treatment on steel fittings, 
such as hooks, whick are frequently fitted to 
wrought-iron chain. Tests were made on fittings 
drawn from service, with and without periodic 
heat-treatment, and on new fittings subjected to 
simulated service conditions in a specially de- 
signed machine. Notched-bar impact tests 
showed that prolonged low-temperature anneal- 
ing induced very marked notch brittleness. No 
brittleness was found in the new fittings tested; 
those drawn from service showed in some cases 
‘* spheroidisation ’’ of carbide, some of these 
fittings behaving in a brittle manner under im- 
pact test. Fittings having a correctly normal- 
ised structure showed no brittleness. 

At the request of the Home Office, investiga- 
tions have been made into the effect of service 
and periodic annealing on wrought-iron and steel 
pitch chains, and on such components of lift- 
ing gear as shackles and swivels, which contain 
screwed parts. Pitch chains, shackles and 
swivels were subjected in specially-designed 
machines to periods of ‘service’? with and 
without intermediate annealing at different 
temperatures. In all these cases it was found 
that periodic annealing reduced the useful life 
of the fitting, either by increasing the pitch of 
the chain or by softening and consequent wast- 
age at the screw threads. As a result of this 
work, such fittings are now exempted by the 
Home Office from the statutory obligation as to 
annealing. 

The fatigue strength of lifting gear is impor- 
tant from two aspects, firstly, for the light it 
throws on the true factor of safety in the case 
of repeatedly loaded parts and, secondly, for 

(Continued in previous column.) 
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Modern Sand Testing* 


By WM. Y. BUCHANAN 


This Paper is one of a series of six, given to 
the Institute of British Foundrymen, mostly 
levoted to formulating tests for foundry sands, 
und is designed to be a sequel to the previous 
Papers. It is, moreover, intended to be some- 
what topical. The first part refers to methods 
of testing, and the second to the question of 
scab formation and the recent explanations of 
this well-known defect. 

The subject of scab formation and its discus- 
sion has recently divided opinion into three 
groups. The first group stresses the importance 
of expansion; the second minimises this effect, 
yet both of these groups have made more or less 
careful experiments on which to their 
opinions. The third is represented by those 
foundrymen whose opinions are not based on 
experiment. 

The author found some of the early explana- 
tions unacceptable and subsequently set about 
a study of the matter in order to satisfy him- 
self. His qualifications for daring to hold an 
opinion on the matter at all are, first, that he 
has been in charge of a very busy foundry for 
six years; secondly, he has conducted extensive 
and careful research in the matter and has con- 
sequently viewed the whole question from both 
angles. 

In the author’s last Paper on sand testing, 
several recommendations were made, including 
the measurement of deformation and yield point 
in compression, as the compression strength 
alone is unsatisfactory. Only by making these 
tests can plasticity be measured, and plasticity 
is perhaps the most important property in sands 
in the green state. The suggested additions 
were made to the existing B.C.I.R.A. compres- 
sion apparatus, but as the modification of this 
apparatus is under consideration, a new frame 
was constructed employing this improvement. 

The lateral movement of the pan of the spring 
halance in the old type has been removed by 
using a tension balance, while the movement of 
the plates is controlled by suitable guides 
(Fig. 1). Parkes showed that the existing type 
of balance gave low compression readings, and 
proved this change to be the only way of effec- 
tively removing the error. The deformation 
micrometer and yield-point indicator and their 
method of use are exactly the same as described 
in the previous Paper referring to the existing 
frame and compression balance. 


base 


Expansion of Sands 
|pparatus.—The expansion apparatus was 
illustrated in Tae Founpry TrapE Journar fol- 
lowing the Paper given to the Falkirk Section. 
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Fic. 2.—PRINCIPLE oF ScaB ForRMATION. 


s therein indicated, this was strongly made to 
iminate inaccuracy in readings, and in all 
ses the resultant curves were corrected from a 
irve for the apparatus and rods, etc., complete 
xcept for the test-piece. 

It was clearly shown that test results of this 
ture were affected by the rate of heating, the 





* Paper presented to the Sheffield Branch of the Institute of 
tish Foundrymen. 
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size of test-piece, the atmosphere and, of course, 
any lack of rigidity in the parts of the appara- 


tus, if such were present. It was also stated 
that these free expanding tests did not repre- 
sent mould conditions. 


The conclusions—set out below—were clearly 
stated, and there is no reason why they should 
be misunderstood. 

(1) Expansion of silica cannot be masked 
by additions of materials or ramming. 




















Fig. 1.—ATTACHMENTS TO COMPRESSION 
MACHINE FOR TESTING DEFORMATION AND 
YreLtp Pont. 


(2) It is of no consequence. 

(3) Cores and moulds are only affected to a 
small depth, and there is no reason to modify 
the sand as a whole in the core. 

(4) It does not cause scabs. 
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A, calibrated springs; B, meter reading in 1,000ths; 
C, B.C.I.R.A. double-compression test-piece—I of R. 
= 13; D, silica tube; BE, silica plates; F, silica rod; 


(i, heating element; H, adjusting screw; [, spring, 
control screws. 
(5) Seabbing is caused by steam which 


would be liberated at 1 cm. deep in less than 
20 secs. at full pressure, at which stage there 
is little expansion other than at the surface. 
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Effect of Restriction on Expansion 
of Rammed Moulding Sand 

Many factors* have been shown to influence 
the shape of the test curve of expansion of sand 
test-pieces. All the data given in the previous 
Paper or published elsewhere is obtained on 
freely expanding test-pieces. With reference to 
scab formation which takes place on surfaces, 
the sand causing the potential scab is never 
expanding freely, but is firmly held in directions 
parallel to the surface (Fig. 2). This was 
thought to be an additional weakness in the 
theory that expansion caused scabs and that 
the tendency to scab formation in a surface 
could be measured by the free expansion of a 
test-piece. 

To ascertain what effect resistance to free ex- 
pansion would have, it was first intended to load 
the test-piece with definite increasing pressures 
and then heat the test-piece and measure the 
expansion under these conditions. The rate of 
heating used was the same as for the previous 
work. After about nine tests, this was given 


TABLE I.—Specific Gravity of Sands. (B.C.1.R.A.) 
| Sp. gr. 
if . 6435 
| 2.6889 
.. + From Portugal | 2.6323 
ee | 
l 


Type of sand. 











€ 


Douro silica ‘“s 
Douro moulding coc 
Alfeite silica 

Alfeite yellow 


te 


2.6679 


| 2.6505 


Tagus white .. on 

New Zealand bank .. ‘4 vie 2.6630 
Compton Se oe oe 2° --| 2.6567 
Minimum rs si - eh ..| 2.6606 


Ryarsh .. -" .-| 2.65623 
Somerford --| 2.6529 
Southampton .. ‘ 2.7326 
Southport ‘ ie - --| 2.6587 
Whiston Res ss - a --| 2.6517 
Wormit sb ..) 2.6645 


up because, with relatively low loads, the test- 
piece was often accidentally broken. 

The apparatus (Fig. 3) was modified so that 
the test-piece was free at the beginning of the 
test and after expanding about five thousandths 
of an inch, it encountered the resistance of a 
loaded spring and had to complete its expansion 
against this load. In this way it was possible to 
apply resistance of about 75 per cent. of the cold 
dry-strength of the sand without trouble. 

Controlling the dry strength of the test-piece 
at 110 Ibs. (normal temperature test) reproduces 
the conditions of the mould surface where at 
normal temperatures conditions are free from 
action and reaction between the sand (the poten- 
tial scab) and the surrounding mass or the 
moulding box. 

The graphs in Fig. 4 show that loads up to 


75 lbs. per sq. in. gradually reduce the total 
expansion from 22! thousandths to eight 
thousandths. However, as about six thou- 
sandths’ free expansion took place, the amount 

30 

25} 

20 








TEMPERATURE °C 


4.—Expansion or Test-PIECES 
Various Loaps. 


Iie. UNDER 


of expansion taking place against 50 lbs, per 
sq. in. resistance is only two thousandths in 
the test-piece. 

Thus 20 lbs. resistance reduces the expansion 
by about 60 per cent., while 50 Ibs. per sq. in. 
resistance reduces the expansion by 85 per cent. 





* See the Author’s Paper to Falkirk Section, FOUNDRY TRADE 
JOURNAL, May 13 and 20, 1937. 





386 


In dry-sand moulds which are subject to scab 
defects, the resistance will be many hundreds 
of Ibs. per sq. in., which would counteract very 
easily the growth due to expansion. Thus, in prac- 
tice, there may be sand giving high expansion 
values in free expansion tests, but not expand- 
ing in the mould at all. This means that the 
total expansion of the grains can be fully accom- 
modated within the rammed sand, if resistance 
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Core 


Mou.p 


5.—SET-UP OF 
SCABBING 


Fic. AND 


TESTS, 


FOR 


be present. Indeed, after careful thought it is 
difficult to see how founding could be carried 
on at all if this were not so. 

Sand can also expand in a direction perpendi- 
cular to the surface of the mould, but this can 
be neglected altogether, because the depth of 
sand across which this expansion occurs is, say, 
! in., the total expansion of which in a ver- 
tical direction would only be two thousandths. 
There can be no reason to expect this to cause 
a scab as, after all, this is only the diameter of 
the smallest particle of sand. 


Index of Ramming 

The true density of the sand is first required 
and this must be done carefully, the method 
having been described in a previous Paper. 
Table I and those of previous Papers give some 
of the commonly used sands, most of them kindly 
supplied by the B.C.I.R.A. The true density 
of such sands as Southampton, which is higher 
than usual, is evidently due to the presence of 
iron; Southampton (2.7326) has 4.4 per cent. Fe 
and Whiston (2.6517) has 1.17 per cent. Fe. 

The index of ramming is, as the name indicates, 
merely a measure of the degree of ramming and 
is obtained thus :— 


Dry apparent density 


Index of ramming’=( —42)x 100 


‘True density 
the 


Its application is clearly explained in 
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might be called equivalent weights of materials, 
independent of their relative size. Thus two 
half-grains of coal would replace one whole grain 
of silica, and so on. 

The experiments with mixed .coarse and fine 
grains were evidently carried out by making 
A.F.A. test-pieces with the lower half of coarse 
sand and the top half of fine sand, probably un- 
bonded; then, by using a mixture of the two, 
a much shorter test-piece was obtained. This 
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Green Strength.—The strength of the sand in 
the natural state tested in compression 01 
B.C.I.R.A. apparatus. 


Permeability.—For this the B.C.I.R.A 

apparatus Was used together with the A.F.A 
Vi 

formula, P = “Dried at 200 deg. in 
p.a.t. 


oven. 


Dry Strength.—The strength of the sand afte: 


TabLe III.—Scab Tests on Dry-Sand Series. 


Mould hardness. 





Mould Filling Casting Ag Anbaapss Deka 
test rate. temp. aly aria 
No. Secs. Deg. C. Highest. Lowest. 
l — 87 70 
2 19 1,270 87 60 
3 24 1,260 79 62 
4 53 1,280 90 78 
5 25 1,230 92 71 
6 26 1.310 | 91 72 
difference was variable and said to indicate a 


critical grain size for mixtures. 

To study this, the experiments were conducted 
using dry sand, and “ silt’? normally extracted 
from it in the silt-extraction plant. 

The results set out in Table IT show an in- 
crease in length of the ‘‘ mixed ”’ test-piece due 
to the reduced flowability with increase of silt, 


N°} 

N°3 
N°4 
N?s 
N°6 


io) 
io) 


Ae) 
So 


EXPANSION oo 
o 868 











~!0"—300 400 600 800 1000 1200 
TEMPERATURE °C 
Fig. 6.—Dry-Sanp Tests sHow1ne H1GH 
KXPANSION THOUGH FREE FROM SCABS. 


while the ‘‘ unmixed ”’ test-pieces are longer. It 
will be observed that the hardness on the bottom 
is very low; the increase in length is due to un- 
even ramming arising from poor flowability, and 
not to the fine material becoming packed in the 
air spaces of the coarse sand in the case of the 








Paper given last year at Birmingham. Whether ‘ mixed ’’ test-pieces. 
TaBie IT.—Tests on Mixing of Grains. 
Sand and silt mixed. Silt on top; sand on bottom. 
| lias Se iia ia : ee eae 
_ | Hardness. A.F.A. Hardness. A.F.A. 
| ——__—____ —— — > s iece = — — = - e ere 
al — = 
1 31 gm. 1, Sd ie ” 
Top. Bottom. Average. Length. Ins. Top. Bottom. | Average. Length. Ins. 
oO | 77.4 71.8 74.6 - = is 
10 | 8l.2 72 76.6 2.06 pe 2.19 
20 81.9 72 76.9 2.12 — 2.19 
300 | 84 76.6 80.3 2.12 — 2.19 
40 | 86 79.6 82.8 2.12 —_ 2.22 
50 | 85 73.0 79.2 2.156 - 2.15 


it becomes commonly used or not does not matter, 
but it is the only rational manner of studying 
sand problems. 
Mixing of Grains 

It has been suggested that the index of ram- 
ming method does not take into account the 
factor of grain distribution, i.e., the mixing of 
fine and coarse sand under ramming. The illus- 
tration or proof used is that of mixing sands of 
coarse and fine grain under the A.F.A. rammer. 
It has, however, been already explained that the 
index of ramming test-piece is controlled by what 





Routine Tests Used 


1.F.4. Standard Test-Piece.—Three blows on 
top with 14-Ilb. weight falling two inches, on a 
bench. 


1.F.4. Improved Ramming.—Two blows with 
a distance piece inserted and one with the dis- 
tance piece removed. 

A.F.A. Index of Ramming  13.—Double- 
compression rammed test-pieces, the weight 
being determined from moisture and true den- 
sity. 


D.H. No. 





Black- Temp. of 

— : mould on 
wash. biecivemaih Scabs 

Average. | Sp. gr dlackwashing. 

. _ _— Deg. C. 
78.7 1.16 57.5 Nil 
68.4 1.15 53.0 Nil 
68.4 By 56.0 Nil 
83.4 1.17 61.0 Nil 
81.0 1.16 43.0 Nil 
82.2 None used — Nil 


all the moisture has been driven off, by testing 
in a hydraulic machine. 

Deformation.—The green-compression test was 
taken by feeding down the screw until the test 
breaks, and then noting the reading on the 
balance and inserting a block 2 in. long and 
measuring the amount of rotation necessary to 
return the balance indicator to the maximum- 
strength reading. 

TABLE I1V.—Hardness Comparisons in the Dry-Sand 
Series. 


ee 7 aa 
Series no. ; 1 2 3 4 Ss 3} € 








Test mould, | 

average 

hardness; 78.7 | 74.1 
A.F.A. stan-} 

dard test- 

piece ..| 73 — |79 | 74 77.3 | 81.1 
A.F.A. test-| 

piece, im-| 

proved 

ramming | 75 | — 83 81 81 83 


Yield Point.—Proceeding as in the green- 
strength test and noting the compression 
strength reading at which the indicator shows a 
shortening of the test-piece length. 

Flowability.—The author has advocated the 
importance of this property and suggested the 
following test a number of years ago. A test- 
piece is made by single compression of B.C.I.R.A. 
dimensions, using a weight equivalent to that 
used for the standard A.F.A. test-piece on the 
same sand. This is tested both at the top and 
bottom, using Dietert’s hardness tester. The 
ratio of the hardness—top to bottom—is ex- 
pressed as a percentage. 

Moisture.—This was determined by Dietert’s 
moisture teller. 
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SHOWING HicH EXPANSION. 


Hardness.—This was ascertained by Dietert’s 
hardness tester, not because it is more correct, 
but because it is useful for surface hardness 
where venting is not desirable as in these tests. 
Description of Mould and Core Test for Scabs 

For the author’s views on this section refer- 
ence should be made to the Falkirk Paper* and 





* Loc. cit. 
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main conclusions therefrom. This has been fol- 
lowed by a Paper which seeks to prove that ex- 
pansion causes scabs; the testing field of argu- 
ment has been avoided and the so-called prac- 
tical or casting tests used. Nobody can, or is, 
of course, entitled to question work of this kind 
without having repeated the work entirely under 
the same conditions. However, having used the 
same dimensions and type of sand “‘ core ’’ and 


TABLE V.—Test Results on the Dry-Sand Series. 


Test-piece.* | 
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Green strength 
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Permeability 
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Yield point 


B 52. 
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Moisture ns aa oan 8.4 
| oA | 165 
Weight ba wa B | 165 
C 164.8 
Top | 74 
Hardness... re +| A a | 73.6 
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tested at every inch by Dietert’s skin-hardness 
meter, which showed that hand-ramming methods 
are no guarantee of uniformity. The hardness 
tests on each core number 130, and the average 
was worked out for this number, as were also 
the highest and lowest values. 

Thus, for example, dry-sand test No. 1 gave 
an average of 78.7, the highest being 87 and the 
lowest 70. 





3 4. 5 | 6 
| 
5.12 3.88 4.0 4.25 
6.2 6.2 6.3 6.6 
4.8 4.0 4.3 4.5 
59 60 66 72 
60 59 64 72 
53 73 67 | 55 
91 159 12: | 99 
99 175 132 | 100 
115 143 123 52 
60 51 50 | 42 
73 80 78 79 
38 46 51 | 50 
307 159 200 178 
452 175 492 526 
184 143 220 226 
46 60.6 50.8 | 47.8 
48 48.1 47 44.6 
48.7 | 58.8 54.5 52 
| 
74.5 | 66.3 70.3 69.1 
8.0 | 8.96 8.0 7.6 
161 165 165 162 
161 | 165 | 165 160 
| 164 165.25 | 165.27 164.45 
83 78.8 | 80.6 84 
76 70.2 | 7 78 


* A, standard A.F.A.; B, A.F.A. improved ramming ; C, A.F.A. test-piece at index o ramming 13. 


mould and produced the same type of casting 
with constant height and area of drop-gate and 
constant basin volume and shape, the author is 
now able to give the results of practical or 
casting tests. 


General Description of Test 

The description of the experiments is prob- 
ably very important, since the relative care with 
which the observations are made and the pre- 
cautions taken to limit the variation of factors 
involved in making these moulds by foundry 
methods must enhance the value of the conclu- 
sions, and the absence of these precautions has 
the opposite effect. The scheme is shown in 
Fig. 5. 

It was not thought sufficient to say that all 
factors were controlled, as it will be seen that 
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SERIES. 


ome of these factors are very difficult to control 
ind cannot be controlled by merely having the 
ame artisan do all the moulding work required. 
Rate of Filling.—This was controlled by using 
he same size of pin, but it was found that even 
hen using the same pin and height of head a 
msiderable difference was found, and the time 
as always recorded by stop-watch. The basin 
as always moulded from a block pattern and not 
ut by hand. 

Ramming.—This was done by hand at first by 
he same operator, but the surface was always 


Temperature.—The casting temperature was 
taken in all cases with the Cambridge optical 
pyrometer and recorded as observed. 

Blackwash.—When blackwash coating was used 
the usual flat brush was used to apply it and the 
specific gravity of the blackwash taken. The 
temperature of the core was sufficient to dry the 
blackwash, and this temperature was recorded 
each time. 


S87 


carried out by the standard A.F.A. tests, the im- 
proved A.F.A. apparatus making the test-pieces 
uniform in hardness, and the index of ram- 
ming on the A.F.A. test-piece, with the excep- 
tion of the flowability, which was done on the 
11 in. by 24 in. test-piece by single compression. 

Dry-sand Series (Table I11).—In all six tests 
made on different days, the rates of filling 19, 
24, 53, 25, show a radical variation ; 
the slowest would not allow the metal to come up 


26 secs.- 
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metal on striking the top part. The temperature 
variation (1,270, 1,260, 1,280, 1,230, 1,310 deg. 
C.) is not considered to be very important, 
although a considerable range is disclosed. 
Blackwash was used on most of the tests and 
this was dried off in the usual way. 
Notwithstanding considerable variations in the 
filling rate, temperature, and hardness of sur- 
face, and also the fact that the expansion in all 


TaBLE VI.—Scab Tests on Green-Sand Series. 
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Properties of Sand 


Each lot of sand was tested for its expansion 
curve—on the Index of Ramming—D.C. 1} in. 
by 2} in. test-piece; its permeability, green 
strength, dry strength, hardness (top and 
bottom), deformation, yield point, flowability, 


and dry-strength moisture. These tests were 


cases is at the maximum, no sign of scabs was 
obtained, and all the castings had a_ perfect 
surface. From this it is evident that some fac- 
tors other than expansion control the tendency 
to scabs. 

A comparison of the A.F.A. standard test- 
piece hardness shows, according to Table IV, 
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little resemblance to the mould hardness, and 
the improved A.F.A. test-piece seems nearer to 
practice. Fig. 6 shows the expansion curves for 
the dry-sand series showing maximum expansion, 
and Table V details the routine tests on the dry- 
sand series. 

Green-Sand Series (Table V1).—The first test 
on green sand showed extensive scab formation. 
An attempt at venting from the print in the 
usual manner did-much to produce improvement. 
The third was rammed lighter, but not vented, 


Test- 











l 
piece.* | 2. ; 
A | 5.55 | 5.24 | 
Green sand .. B 5.85 | 5.60 | 
c | 5.52| 6.96 | 
A | 2% 34—CCS 
Permeability B 25 35 
Cc 22 25 
A 82.{ 102. | 
Dry strength Bp | 883 111.5 | 
©C | #6 197.6 | 
A } 67 | 80 | 
Deformation B 2 72 | 
Cc 47 51 | 
A 163 419 | 
Index of strength B 362 | 402 
Cc 260 355 
A 48.1 | 51 | 
Yield point .. B 51.0 | 53.3 
Cc 54d} «42.8 
Flowability single- 
compression ae, 
BCLRA, test- 67.9 | 63.5 | 
piece i | 
Moisture... te 7.5 | 7.0 
A | 145 | 152.5 | 
Weight B 145.5 | 153. | 
C 148 | 160.18 
, Top 86.2 82 
mueatnens Ad Bee. 79 06«O| 6 





* A, standard A.F.A.; B, A.F.A. improved ramming; C, A.F.A. test-piece at index of ramming 13. 


to see whether light ramming would remove the 
scabbing, but it did not do so. The fourth was 
much the same as the third. In the fifth, sleek- 
ing was tried to strengthen the surface, but this 
again did not remove the scabs. It was then 
thought that, since scabs were formed by escape 
of gas, surface-venting might be tried, but in 
No. 6 the needle wire was too small and pro- 
bably was ineffective. 


No. 7 was dried slowly, i.e., to remove mois- 
ture, and this cast without a trace of scabs; 
this was the same batch of sand as in No. 6. In 
No. 8 light ramming was again tried, to give 
low green strength, without success, whilst No. 9 
was vented every 1 in. over the top surface with 


Taste VIII.—Firebrick Series. 
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is in. wire } in. deep to relieve the pressure on 
the surface, and this gave a perfect casting sur- 
face. No. 10 again gave negative results using 
very light ramming. It should be noted that 
the Dietert hardness number does not represent 
any depth in the core. 

From these tests, it is proved that the scabs 
were caused by escaping steam; that low 
strength causes rather than prevents scabs; that 
venting from the bottom of the core is ineffec- 
tive. In all the above cases, expansion was a 
maximum, i.e., in those badly scabbed and those 
free from scabs, as is shown in Fig. 7. 

Table VII gives test results on the green-sand 
series. It is germane to state that the A.F.A. 
tests were always unevenly rammed. 


TABLE VII.—Test Results on the Green-Sand Series. 
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Firebrick 


Those upholding expansion as the main cause 
of scabs have suggested the use of dead burnt 
material such as firebrick, and to try this out 
good-quality Glenboig firebrick was ground to 
form a sand and synthetic batches were made for 
the casting tests. In the first test 3 per cent. 
bentonite and 6 per cent. coal-dust were incor- 
porated (Table VIIT). This cast quietly and gave 
freedom from scabs. This, however, was thought 
to be due to the high strength of this batch, and 











4. 5. 6 and 7. 8 and 9. 10. 
4.76 5.35 5.12 5.52 4.48 
5.35 7.47 7.06 7.19 6.10 
5.64 7.05 7.18 8.00 6.92 

27 24 22 23 26 

23 21 18 20 22 
19 20 17 16 19 

89.3 92.5 84.5 83.0 91.0 
116 124 119.5 113 119 
118 124 116 124 91 

91 56 70 60 37 

98 82 80 74 71 

61 52.5 47 48 57 

434 300 358 331 166 
525 612 565 } 532 434 
344 370 338 384 394 

55 61.8 58.3 59.8 66.5 

56.8 48.5 | 51.3 50.5 | 54.1 
53 60.5 | 46.0 | 45.3 | 52.2 

| | 

72.8 65.5 | 69.2 63.1 | 69.0 

} | 
8.2 8.15 7.6 te | 8.1 
148 148 145 145 } 144 
150 150 147.5 147 | 146 
155.3 152.4 150.5 151.6 149.8 
80 84.6 83.4 84 81.2 
75.6 Tie | 75.8 79 | 75.5 


so the second test was made weak by using 6 per 
cent. coal-dust and 1.5 per cent. Colbond. This 
gave a very heavy layered scab nearly 4 in. deep. 

The third test of this series contained 6 per 
cent. coal-dust and 2 per cent. Colbond, and this 
slight increase in strength almost eliminated the 
scabs, as those shown may have been partly due 
to ‘‘started’’ or disturbed surface, as this 
material is difficult to patch. The fourth test 
contained 6 per cent. coal-dust and 3 per cent. 
Colbond, and showed a further improvement. 

These tests prove that the elimination of scabs 
in the first trial was not in any way due to the 
use of the firebrick material but due to the high 
strength. It should be noted that this material 
is not free from expansion, but has about two- 
fifths of the expansion of normal sands, as is 
shown in Fig. 8. The routine tests on the fire- 
brick series are detailed in Table IX. 


Use of Clay Additions to Reduce Expansion 

The use of excessive clay additions has been 
advocated, and it is claimed that trial in foundry 
practice has proved its value in reducing expan- 
sion and eliminating scabs, those advocating this 
procedure having arrived at this conclusion as 
the result of expansion tests in the first place. 

In order to verify this, expansion tests were 
carried out on synthetic sands made from sea 
sand with heavy additions of good-quality ben- 
tonite. It will be seen from Fig. 9 that 50 per 
cent. bentonite makes very little effect on the 
total expansion, and that the curve is depressed 
steadily with higher additions, requiring over 
80 per cent. bentonite to eliminate expansion as 
measured by these ‘‘free’’ expansion tests. 
Now, no one will reasonably suggest or attempt 
to use additions over 50 per cent. of clay in 
moulding practice. 

If scabbing has been eliminated by small addi- 
tions of clay, this is due entirely to increase in 
green or dry strength and not to any modifica- 
tion of the sand’s free expansion. The use of 
clay addition is attended with the usual risk of 
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reducing permeability, and the fear of using 
abnormal additions of clay, so long established in 
the minds of experienced foundrymen, is in tix 
author’s opinion well founded. He would advise 
against this practice, as there are other les 
risky methods of overcoming scabs. 

Systematic testing should, if possible, always 
accompany any of these trials. The real danger 
lies in improper mixing, which is liable to occur 
with additions of strong clay. 

A Paper entitled ‘‘ Moulding Sand with 
Special Reference to Blind Scabs,’’ by Carter 
and Walker, included a reference to the forma- 
tion of scabs, and the method of examining 
their formation was that of casting a plate vir- 
tually with the top off the mould. Several 
attempts were made by duplicating the proce- 
dure as far as possible from the description 
given, but the entire absence of defects of any 
kind in the casting or the moulds led to these 
being discontinued. 

Gas was observed to escape freely through the 
metal, but the sand did not dry at the margin 
until after the metal had set, and even then no 
signs of scabs were seen. Indeed, the metal sur- 
face was remarkably good. The following is an 


TABLE [X.—Test Results on Firebrick Series. 








Test- | 9 | 3 | 4 

















ipiece.*| | 
A 4.38} 3.80) 4.09 
Green strength re { 5.34) 4.51) 4.51 
C 3.00} 3.78) 1.91 
A 28 32 52 
Permeability i | B 23 25 48 
C | 49 33 {167 
A | 36.6 | 31.9 |115 
Dry strength .|4 B 47.8 | 33.5 |129 
| C 27.1 | 21.5 | 35.1 
|(A 95 68 82 
Deformation iB {101 95 95 
C 59 46 55.5 
|fA {416 |259 |335 
Index of strength 2B |540 (429 = |429 
C {177 #|176 = {110 
|(A 53.5 | 70.2 | 57.5 
Yield point |< B 50.0 | 66.2 | 59.1 
1c 46.5 | 78.9 | 36.8 
Fowability single - com- | 
pression B.C.1.R.A. test- | | 
piece és ace | — 68.1 | 59.2 | 62.1 
Moisture — 8.6 | 8.8 | 10.4 
A |163  |160 {173 
Weight B {164 {162 {175 
C {158.8 {160.8 |158.5 
Hardness A ..| f Top | 80.0 | 79.2 | 80.0 
‘ Bot.| 76.4 | 73.2 | 70.0 


* A—Standard A.F.A.; B, A.F.A. improved ramming; 
C, A.F.A. test-piece at index of ramrring 13. 


example of the conditions of these tests :—The 
sand used was green sand of Erith mixture, 
containing coal-dust, and A.F.A. figures yielded 
were :—30 permeability, 3.0 green strength, 39.8 
dry strength, 7.3 moisture, 40 per cent. deforma- 
tion, 128 index of strength, 76.2 per cent. flowa- 
bility. Average hardness of mould 67 (highest 
73, lowest 60). Made on jolter. 
Conclusion 
The formation of scabs depends on 
Dry strength x Permeability, 
Moisture 


not quite arithmetically as shown, and it does 
not seem worth while to work out the formula 


meticulously. Example :— 
137 x 75 
Dry sand — > vere 10,275 (no scabs). 
82 x 24 
Green sand——,; ——* 266 (scabs). 
7.8 
122 x 25 
Synthetic— “ies 434 (no scabs). 


The author wishes to acknowledge the kind- 
ness of John Lang & Sons in according permis- 
sion to publish this Paper. 
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FOUNDRY TRADE JOURNAL 


Porosity and Sinking in Cast lron 
THE ROLE OF TITANIUM 


At the April meeting of the Lancashire 
Branch of the Institute of British Foundrymen, 
the Paper entitled ‘‘ Porosity and Sinking in 
Cast Iron,’’ by Mr. W. West and Mr. C. C. 
Hodgson, was presented and discussed. It was 
read by Mr. West, and was published in the last 
three issues of the Journal. 


Vote of Thanks 


Mr. W. Ho.tanp proposed a vote of thanks 
to the authors, remarking that the Paper would 
evoke much thought on the part of those who 
had heard it. 


The Sphere Tests 


Mr. E. LONGDEN seconded the vote of thanks. 
Like all truly scientific investigators, he said, 
Mr. West had stated a case without exaggera- 
tion. With respect to the spheres, had there 
been a riser of any description located above 
the dome? 

Mr. West: None whatever. 

Mr. Lonepen remarked that, generally speak- 
ing, sinking occurred through the combined 
effect of gas and the weakness of the mould- 
resistance to cast-iron expansion on graphitisa- 
tion. If the gas in such a mould could not 
be evacuated with sufficient rapidity it occupied 
space in the mould under pressure. The metal 
did not feed back to replace the gases eventually 


evacuated from the cavity sufficiently to fill 
up during the solidification period. If for any 
reason the freezing rate was such that the 


runner, risers and gates were frozen up in a 
short time, and the mould had not been 
evacuated of gas, there would be as a conse- 
quence excessive sinking on the summit of the 
sphere. The degree of sinking would also be 
in direct ratio to the strength of the con- 
taining mould and also the heat conduc- 
tivity of the mould material. The soundness of 
a casting depended upon the freezing rate as 
much as other factors. In the case of cast iron 
there were expansions from the growth of 
graphite from primary and secondary dissocia- 
tion of carbon. If the directional growth of 
graphite could be controlled then sound castings 
might be secured. He claimed that with the 
aid of graphite growth in normal cast irons— 
he was not speaking of steel mix or cast iron 
helow 3 per cent. of total carbon—a sound cast- 
ing could be made so long as the mould con- 
ditions were of the order described, namely, 
that the mould was rigid, as gas-free as possible 
and had a_ high heat-conductivity class of 
material. In this way graphite growth was 
controlled to counteract liquid shrinkage. 
Growth was directed internally more than ex- 
ternally and soundness increased. A green-sand 
mould gave way when the initial carbon was 
precipitated on the outer shell of the casting. 
With a stronger order of conditions, say of dry 
sand, ganister, or a metal mould, there was an 
nereasing control of the expansion of the metal. 
Consequently, there were several forces which 
vere conducive to the production of a sound 
asting—freezing rate, minimum gas in the 
nould and resistance to shell expansion. Im- 
nediately there was a solidified shell the cast- 
ng began to contract, exerting pressure on the 
till molten interior of the metal. 


A Large Boring Bar 


The firm with which he was associated had 
ecently made and poured horizontally a 22 in. 
ia. cast-iron boring bar, 47 ft. in length and 20 
ms in weight, perfectly sound, without feeders. 
Most foundrymen would have had to put on the 
isting about sixteen 12 in. feeders. These 
ould he needed if made by ordinary sand prac- 
ce. The casting, however, was made in a metal 





faced mould, When pouring the metal, gas was 
entrained, which, along with the mould and 
eccluded gas from the metal, created instability 
in shrinkage. So long as the temperature was 
sufficient to allow of a balancing and a rest for 
the metal in the mould, and outlets to allow gas 
to pass out of the mould, there would be a per- 
fectly sound casting. 

The vote of thanks was carried by acclama- 
tion. 

DISCUSSION 

The Cuarrman (Mr. H. V. Grundy) said it 
gave him very much pleasure to welcome Dr. 
A. L. Norbury and Mr. A. A. Timmins, both of 
whom were associated with the British Cast 
Iron Research Association, and he invited them 
to join in the discussion. 


Porosity in a Wheel¥§Blank 


Mr. A. SutcrirFeE would like Mr. West to 
make him a wheel blank 8 ft. in diameter, cut 
either double helically or in any other form re- 
quired, whilst eliminating porosity. He could 
not do it himself, but he imagined Mr. West 
would have a better chance than himself, because 
he had more time for experimental research. 
Clients wanted such castings produced at the 
first attempt. He recently had a request for a 
““Y”’ pipe which was blowing at a certain 
point, and upon his (the speaker’s) advice the 
gating was changed, whereupon the blowing 
ceased without using any different metal. 

Tool work was being done by many people 
who did not buy any pig-iron. What was the 
need for it? Personally, he failed to see that 
its use was necessary in many classes of cast- 
ings. There was one member present, he under- 
stood, who used 25 per cent. pig-iron, but that 
was all he did use. It depended on the price 
the foundry was getting for the casting. 

Referring to sinking, he once received a box 
of rollers for textile work, They continually 
sank in the middle owing to the way in which 
they were being run. Some foundries ran them 
on the top with a large mass of metal carrying 
a small niche. The result was that there was 
no chance for the rollers to sink if they were 
run at the proper temperature. If run too hot, 
there would be a sink hole in the lower shank. 

He had tried an experiment in making fire- 
bars which were required to be cheap. They 
were made from six tons of scrap bought from 
the customer, who stated it was from the best 
bars he had ever had. Not an ounce of pig- 
iron was used, and the bars did not burn away 
and would probably last a lifetime. 


Corrosion of C.l. Pipes 


It was stated that it was better to place cast- 
iron pipes in soil rather than in cinders, as the 
latter tended to cause corrosion. Could Mr. 
West give any information upon the point? 

When a man was tapping out into a ladle or 
into a shank (it did not matter which), and he 
skimmed it off at the finish, and went away, 
upon returning he found the same sort of 
material had formed again. Where did it come 
from? 

Mr. Sutcliffe also presented a number of ex- 
hibits for inspection, 


Controlled Composition for Wheel Blanks 


Mr. West replied that he was always delighted 
to attend a meeting of the Lancashire Branch 
even if it was merely to hear his old and very 
good friend Mr. Sutcliffe join in the discussion. 
It was a long time since he first began to attend 
the meetings, but he thought that every time 
he had done so the problem of making the 8-ft. 
wheel or something similar had heen brought to 
the attention of the members. From what Mr. 


389 


Longdes had already said, he respectfully sug- 
gested that Mr. Sutcliffe should have a word 
with that gentleman and then possibly he might 
be able to glean the information he desired. 
Without some more direct details regarding the 
composition of the defective wheel, it was diffi- 
cult even to guess at the probable cure. Per- 
sonally, he heid the view that for such difficult 
castings as flywheels it was essential not only to 
run a low-phosphorus iron but to control the 
amount and form of the total carbon. From the 
appearance of the drawn holes the establishment 
ot these two principles would largely reduce the 
size of them. 

Regarding the ‘‘ Y’’ pipe mentioned, blowing 
could arise through insufficient venting of the 
core and mould, the use of chills, and, in point 
of fact, so many factors were concerned that a 
really definite answer tu the question was difficult 
to give. 

In reply to the suggestion that some alteration 
to the gating arrangements would overcome the 
examples of “‘ sinking ’’ shown in the lecture, 
it was not disputed. It was, however, necessary 
to bear in mind the object of the experiments. 
By the use of a standard set of mould conditions 
with the exception of the moulding sand, sink- 
ing of the metal occurred in one and not in 
another. The query arose as to why this should 
be. 

Sulphur in Cinder Beds 

Answering the question of corrosion of cast- 
iron pipes in cinders, Mr. West stated that he 
was aware of this difficulty, but he believed 
that with spun-cast pipes the corrosion was not 
so pronounced. A possible explanation of the 
accelerated rate of corrosion in ashes and not 
in soil might be that the cinders would hold 
more sulphurous residues, which in the presence 
of moisture would set up an acid attack. One 
firm in Yorkshire now sprayed their metal parts 
with a thin coat of aluminium. 


Dirty Metal 
The rising of globules of fluid slag in a ladle 
of molten iron had been observed from time to 
time, especially where the temperature was on 
the low side. Accepting in the first place that 
the ladle used was perfectly clean, Mr. West 
could only advance an explanation that this 
phenomenon was mostly observed with low-phos- 
phorus and high total-carbon irons—these factors 
therefore indicated the need for hot melting, 
which would allow of a more rapid rise of the 

slag particles to the surface. 


Risers and Shrinkage 

He was much obliged to Mr. Longden for his 
remarks. His work in connection with ganister 
moulds was well known, but the speaker could 
not quite accept the remark that the absence 
of risers would have such a marked effect upon 
the spheres or upon the castings. 

As a matter of fact, in the stabilus body 
castings there was a pencil whistler; there was 
no such thing in the case of the spheres, but by 
eliminating the use of whistlers a truer com- 
parison was possible between the results ob- 
tained. 

The American practice of using an ordinary 
type of iron and steel addition in the cupola, 
and running into an electric furnace, he was 
afraid had led to a fair amount of unforeseen 
trouble. 

Gas in Metal 

He thought Mr. Phillips would bear him out 
that, in comparison with aluminium, it was an 
advantage to have some gas in the metal. In 
certain types of die-castings it was necessary to 
put gas in, in order to get a sound casting. It 
was essential to look further into the matter of 
molten cast iron free from gas and to observe 
the effect of it, because most foundries were 
dealing with cupolas where as much air was 
blown through as possible, and the metal was 
taking up as much as it could during the time 
it passed down the cupola. 
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Probably when investigation had -been made 
it would be found there was a good comparison 
with aluminium and that a certain amount of 
gas was needed in order to give soundness. 

The question of casting heavy sections and 
the use of chilled moulds had been mentioned. 
Experiments of that kind could be made with 
heavy sections without any danger of chilling 
or of difficulty in the machine shop. In the case 
of castings with ,*,-in. outside walls coming up 
to sections of ?-in. or even l-in. thickness in 
bosses, a different proposition had to be faced. 


Titanium and CO, Bubbling 

Dr. A. L. Norsury (Birmingham) after 
complimenting the authors upon the work, which 
was particularly interesting and useful, said he 
would also like to thank Mr. West for his gener- 
ous reference to the work of the British Cast 
Tron Research Association. 

The reference to the different pig-irons was 
very interesting, namely, that pig-irons A and 
B gave sound castings, while C and D gave un- 
sound castings. Would Mr. West care to give 
an indication of their particular titanium con- 
tents, and whether they were the cause of the 
difference? He was under the impression that 
some people thought the work on titanium and 
CO, was interesting but that it had no great 
practical application. The members of the 
Association had always held the other view. He 
was very much in sympathy with the Paper be- 
cause it demonstrated this point very clearly. 

Another point was that Mr. West might have 
given the impression that CO, treatment was not 
necessary. There was, however, ample evidence 
that it had a graphite-refining action, and in 
some foundries was actually being carried out 
in practice. The Association had some members 
who made “ Silal,’’ which had to have a fine 
graphite structure. If the graphite was not fine 
enough, then CO, was bubbled through the 
molten metal in the ladle before casting. Other 
members tapped the “ Silal’’ metal on to soda 
ash in the ladle, and thickened the soda ash 
with limestone in the usual manner. 


Soda Ash and CO, 

Incidentally, the fact that soda ash gave off 
such a tremendous amount of gas in the metal 
suggested that CO, or CO did not produce un- 
soundness in castings. It was known that the 
one gas which did produce blowholes was hydro- 
gen. If a damp ladle was used, for example, 
steam.bubbled up into the metal, was reduced 
and dissolved in the form of hydrogen, and cast- 
ings could be obtained which were almost like 
sponges. 

Effect of CO, Bubbling 

Mr. West stated that in the case of the two 
pump bodies described, there was not a marked 
difference in the titanium content; it was some- 
thing like 0.04 and 0.20 per cent. He did not 
wish to convey the idea there was no beneficial 
effect from CO, treatment, but he had not yet 
found any in the experiments made. There 
might be some benefit from that treatment in 
other directions, but in the limited amount of 
work which his collaborator and himself had 
carried out, it was not ascertained that the CO, 
treatment gave any better results than the tita- 
nium additions. Neither had they done any 
work in connection with the use of soda ash. 


Heavy Cylinder Practice 

Mr. J. R. Purarr asked for explanation with 
regard to the casting of heavy cylinders weigh- 
ing about 14 tons and of j-in. section, with a 
top and bottom flange, and also with regard 
to the casting of pots with a top flange. About 
two years ago the firm with which he was asso- 
ciated cast a number of such cylinders using 
iron with approximately 1.2 per cent. phos- 
phorus. While some proved to be satisfactory 
under a hydraulic test, others showed porosity 
in one or two isolated spots on the inner rim 
of the casting. It occurred to him that such 
isolated spots of porosity were likely to be due 
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to the sinking away of the phosphide eutectic 
at those points. They occurred in every case 
under the running gate. A low-phosphorus 
iron was tried of 0.4 per cent. phosphorus and 
the total carbon was reduced from about 3.7 to 
about 3.5 per cent. The porosity was eliminated. 
Several pots were cast which did not exhibit 
any sign of porosity, but another trouble was 
experienced. 


Flanged Pots and Shrinkage 

Mr. Platt then illustrated his point by means 
of a diagrammatic sketch on the blackboard. 
The top side of the pot was not cast with the 
usual type of feeding head. It was a 3?-in. 
section body. The flange itself was about 1} in. 
thick as-cast. A facing was cast on, giving 
a clean face about 14 in. wide. The total width 
of the flange was about 3 in. 

Mr. Platt then indicated where the points of 
porosity occurred in the case of a high-phos- 
phorus iron, and stated that there was porosity 
in the neck of the flange. In the next casting 
a low-phosphorus and low-carbon content was 
used. A similar trouble was experienced as 
was mentioned in the case of the casting of the 
spheres; there was a definite sinking of the 
top flange as well as the appearance of little 
beads of metal almost detached from the surface 
of the sink cavity. The metal itself was quite 
sound and withstood the pressure test perfectly. 
Since then the total carbon content had been 
raised to about 3.6 per cent. and an occasional 
porosity spot occurred. The size of the runner 
was increased to about 1 in. diameter, and par- 
ticular attention was paid to the feeding.. As 
a result a perfectly solid flange had been 
obtained which did not exhibit any sign of 
porosity. 

Remote Runners 

He noticed that several of the castings re- 
ferred to in the Paper were run at a point 
remote from the point of sinking. It would 
be interesting to know what would happen if 
the cylinder castings were run lower down the 
body. 

Trouble which had occurred at the bottom of 
a casting, about 5 ft. below the top flange, 
in a foot, had been immediately cured by means 
of a chill. 

Gating and Porosity 

Mr. West observed that notice must be taken 
of the point raised by Mr. Sutcliffe. The point 
of introduction of the metal had a very great 
bearing on the type of casting. Mr. Platt had 
a bigger runner and a direct drop of his metal, 
so that it was rather to be expected there would 
be such an effect as he had described by means 
of aw sketch. 

He would like to make it clear that, as far as 
forms of gating were concerned, they could pro- 
vide an open discussion in themselves. It was 
not his desire to put forward any theories con- 
cerning them. What was more desirable was to 
concentrate attention upon the effect obtained by 
means of standard methods, and then at a later 
date pursue the question of variation of the gate 
sizes and shapes. 

With respect to the question of high phos- 
phorus and total carbon, he hoped the chairman 
would call upon Mr. Timmins, of the British 
Cast Tron Research Association, to say some- 
thing. The Paper which the Association had 
published was full of excellent information for 
founders who made pots of heavy section with 
east iron of high phosphorus and high carbon on 
the one hand, and low carbon and low phos- 
phorus on the other. Definitely, he would have 
worked with a lower phosphorus than Mr. Platt 
had done, and then a rather higher carbon could 
have been used. The higher the phosphorus pre- 
sent the lower the carbon appeared to be neces- 
sary to form the eutectic which had been men- 
tioned. The chills immediately inhibited any 
porosity in one particular place, but, as he often 
said: ‘‘ Do not think you have lost the porosity ; 
you have only moved it somewhere else.”’ 
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Perhaps the difficulty was even more pro- 
nounced in the case of aluminium where the 
feeding could not be made to heavy sections and 
chills had to be used. 

The points raised by Mr. Platt were both prac- 
tical and valuable. An increased size of runner 
was most likely to cure the fault as far as sink- 
ing was coucerned. Porosity might 
through the runner causing a local hot spot. 


occur 


Undercooling and Simultaneous Soliditication 

Mx. A. Puivuips referred to the suspension of 
slag particles and agreed that hydrogen gas 
causea all the troubie. 

in regard to the addition of titanium to cast 
irons, Boyles, in America, found he had to bubble 
CU, through the metal in order to eliminate 
some of the difliculty encountered. Were tlie 
authors of the Paper of a similar opinion? 

Could not the term under-cooling be altered 
to internal solidification, as being more correct. 
In castings there was solidification from the out- 
side. lf it was possible to get the material to 
solidify as a whole, or internally and externaliy 
simultaneously, then a sound casting could be 
obtained. 

Figures had been mentioned regarding the 
exudation of beads in a casting which had, he 
understood, 3.8 per cent. total carbon. The 
titanium in the bead was reduced 0.1 per cent. 
and the carbon 0.3 per cent. Regarding the one 
with 3.7 per cent., the titanium and carbon in 
the bead and casting remained constant. Had 
the titanium during the exudation of the bead 
anything to do with the lowering of the carbon 
in that particular instance? 

With reference to the spidery graphite, if 
one took a high-carbon iron and added an inocu- 
lant to it, there would probably be spidery 
graphite, yet if one went the other way and 
took a low total-carbon iron, would there be 
the same kind of spidery graphite? 


Crystalline Slag Inclusions 

Mr. West said that with regard to the sus- 
pended slag particles he was quoting the British 
Cast Iron Research Association’s theory regard- 
ing the crystalline slag inclusions and_ the 
titanium which either covered or combined with 
the slag particles to form an innocuous medium. 
He was prepared to accept the theory at the 
moment, from the point of view that he had not 
a better one to substitute for it, and that the 
effect could be neutralised by the presence ot 
hydrogen gas. 

Boyles did raise the question of the CO, and 
hydrogen; but he (the speaker) had only men- 
tioned points as they had been observed in the 
experiments made by his co-worker and himself. 
Just as good results were obtained without the 
CO, treatment as with it. From a practical 
point of view he would not like to be troubled 
with bubbling CO, through molten metal. Both 
his hearers and himself might do it in a perfectly 
satisfactory manner, but they had to remember 
that someone might have to do it who neither 
understood nor cared what happened as long as 
“something ’’ was bubbling through. These 
things were somewhat in the nature of frills to 
foundry work, but if CO, did give decided ad- 
vantages, then foundry practice would have to 
be adapted accordingly. 

Titanium addition and CO, treatment were 
more effective in the case of the higher carbons 
than the lower carbons, but, as a matter of fact, 
with 3.2 per cent. and 3.3 per cent. total carbon, 
he found very little effect ensued from the tita- 
nium treatment. At 3.5 per cent., and even 
higher, the difference was remarkable. It was 
very helpful that this should be so, because it 
was possible to get increased mechanical propet- 
ties from the higher carbon iron, whereas 10 
such increase was produced in lower total-carhon 
iron with the same treatment. 


Phosphorus and Shrinkage 


Mr. A. A. Timmins remarked that the Paper 
had been extremely interesting to him persol- 
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ally, because for the past.two years he had been 
responsible for the investigations on shrinkage 
which had been carried out by the Association 
in Birmingham. Again, the Paper was particu- 
larly noteworthy, because it was the first occa- 
sion on which a public announcement had been 
made of a case where the research results on the 
effect of titanium in relation to shrinkage had 
been confirmed in practice. 

Some years ago Mr. West did a very interest- 
ing and useful piece of work dealing with 
the relationship of phosphorus’ to shrink- 
age. Work by the B.C.I.R.A. had now 
been carried out over a much wider range 
of compositions than those with which Mr. 
West originally started. The Association had 
been able to confirm the relationship between 
carbon, silicon and phosphorus which had to be 
obtained to remove porosity and which was 
originally pointed out by Mr. West, 

The iron which Mr. West and his colleague 
had been using was low in phosphorus, actually, 
he thought, 0.2 per cent. For that reason it 
would not normally be expected that that iron 
would be porous. It was due to the fact that the 
investigators had used a very high carbon that 
porosity had been produced. At the same time, 
the effects which had been obtained were par- 
ticularly noteworthy, because they were good 
examples of the possibilities obtainable with two 
irons which differed only in their titanium con- 
tent. 
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titanium to be susceptible to such melting con- 
ditions. 
Enamelling Irons 
Numerous examples had been met with in 
actual works practice where the solution of the 
shrinkage problem could be directly traced to the 
influence cf titanium. One case occurred to him 


,of a foundry making light castings for enamel- 


ling, where a similar iron was used day in and 
day out. One day the castings were showing 
porosity in the bosses. Examination showed that 


they had very coarse fractures and exhibited a 
coarse flake graphite. They produced a very 
bad enamelliug finish. Another day, for no 


apparent reason at all, the castings were per- 
fectly sound and showed no sign ot porosity in 
the bosses, and they had a fine graphite struc- 
ture similar to that shown by Mr. West, while 
the enamel finish was far superior. The iron 
which was being used contained, he thought, 
about 0.15 per cent. of titanium. It was quite 
feasible and quite correct to assume that the 
aifferences which had been obtained were due to 
the variations in melting conditions which had 
produced a corresponding variation in the con- 
dition of the titanium. 


Tests on Porosity 
He had already referred to the fact that the 
treatment had been applied to all types of iron, 
but there was one point he would like to em- 


phasise. It was not essential to achieve the full 
ar si sate Si3" 
COARSENING] He 
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Fig. A.—Errect oF GRAPHITE SIZE AND SILICON CONTENT ON Porosity. 


This was exactly the type of thing which had 
been obtained with the shrinkage of the sphere, 
or the ‘‘dumb-bell’’ as it was termed. ‘The 
titanium treatment in relation to shrinkage was 
not confined merely to that type of iron. It had 
been applied to numerous irens, and the belief 
now obtained that the titanium treatment could 
remove porosity in the of any ordinary 
engineering irons. 


case 


Shrinkage Reduction by Ti 


As a result of the investigational work which 
had been done, he was of the opinion that the 
effect of titanium in relation to shrinkage was 
far greater than any alteration in composition. 
He did not mean small changes in composition, 
but wide ones of 0.3 to 1.0 per cent. of phos- 
phorus and 1.5 to 3 per cent. of silicon. 

Mr. West had stated that two irons of the 
same analysis with respect to ordinary elements 
showed widely different results dependent upon 
the presence of and the addition of the titanium 
in the iron. The B.C.1.R.A. staff had been well 
aware of this effect for some time now, and they 
also knew that the same iron containing titanium 
was capable of giving widely different results 
according to the working conditions. Therefore, 
titanium should not be regarded in the same 
light as an ordinary* alloying element, but as a 
material which, whee present in cast iron in 
exceedingly small quantities (i.e., 0.1 per cent. 
or 0.2 per cent.), exerted a predominating effect 
upon the properties of the iron. This fact was 
even more important when it was realised that 
most British pig-irons contained — sufficient 
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refinement of the graphite in order to obtain 
freedom from porosity, i.¢., it was not neces- 
sary to achieve the very fine graphite which was 
present in Mr. West’s photographs. 

This point was then illustrated by the speaker 
by means of a slide (Fig. A) showing sketches 
of actual dumb-bell sections. Little dots shown 
in the centre represented the extent of porosity. 
The depressions shown at the top of the slide 
were merely an attempt to reproduce the sinking 
which occurred on the top of the dumb-bell. 
The irons used were of high-phosphorus type 
containing about 1.2 per cent. phosphorus and 
also sufficient titanium to make them susceptible 
to variations in melting conditions. 

The top series varied in silicon content only; 
the total carbon content did not vary very much. 
It would be observed that the porosity appeared 
at about 1.7 per cent. silicon and _ increased 
with further increase in silicon. 

The series was produced in the crucible, but 
the coke was in contact with the metal during 
the whole of the time the metal was melting; 
in fact it was stewed with it. When the coke 
was excluded from the top of the metal a lid 
was put on the top of the crucible and no coke 
came in contact with the metal, and a vastly 
different result was obtained as would be ob- 
served from the second series of results. Up ‘ 
to 2.6 per cent. silicon, irons were perfectly 
sound, but over 2.8 per cent. there was porosity 
again. The fractures were very coarse. Exclud- 
ing the coke from the metal had a tendency 
to make the fractures much finer and_ the 


FOUNDRY TRADE JOURNAL 





May 11, 1939 


graphite size was much finer also. 
wanted to make was the size of the graphite 
in the series was nothing nearly approaching 
the size of the graphite which could be obtained 
by the full titanium and CO, treatment. 

The bottom line of Fig. A showed the effect 
of the titanium-CO, treatment. There was per- 
fect soundness right up to 3 per cent. silicon. 


The point he 








Largest Ingot Mould 


For very many years English Steel Corpora- 
tion, Limited, Sheffield, have held the record for 
Britain’s largest steel ingot, and towards the 
end of 1937 they lifted this record to 230 tons. 
The synthetic production of chemicals, the 
hydrogenation of coal, and the production of 
large boiler drums have necessitated the manufac- 
ture of hollow-forged high-pressure vessels from 
steel ingots hitherto unheard of. 


English Steel Corporation, who specialise in 


this work, have had delivered to their Vickers 
Works recently what is claimed to be the 
world’s heaviest one-piece ingot mould, 








Largest INcor MovuLp. 
illustrated herewith, The 
cast-iron ingot moulds of 
strength is an _ outstanding 
iron-foundry work; 170 tons of molten metal 
were required, and the seven ladles used took 
only 83 min. to pour. Tribute should be paid 
to the Brightside Foundry & Engineering Com- 
pany, Limited, for the way in which they have 
tackled the task of producing a mould of such 
exceptional size. 


production of 
this size and 
achievement in 








Demag Report for 1938 


The volume of orders booked by Demag A.-G., 
Duisburg, was 65 per cent. higher in 1938 than in 
1937, and about 25 per cent. of tenders submitted 
resulted in firm orders, against less than 10 per cent. 
in the previous year. The export trade expanded 
by 75 per cent., being mainly in iron and steel _— 
plant, which accounted for about 60 per cent. of the 
export trade. Turnover in 1938 was over 33 per 
cent. more than in 1937, itself a very satisfactory 
year, and three and a-half times greater than in 
1934. The 1938 increase was mainly due to the 
inclusion of large contracts in the accounts. After 

500,000 Rmk. depreciation, the net profit was 
2.310,000 Rmk., compared with 3,600,000 and 
2,380,000 Rmk. in 1937. The dividend is unchanged 
at 8 per cent. Wages and salaries accounted ‘or 
26,510,000 Rmk., against 22,950,000 Rmk., and 
taxes and levies for 12,420,000 Rmk., against 
8,950,000 Rmk. 
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The Week’s News in Brief 


Trade Talk 





C. A. Parsons & Company, Limitep, Heaton, 
Newcastle-wpon-Tyne, have shipped to Cape Town 
a 90-ton stator intended for use at the Table Bay 
power station. 

A BLAST FURNACE which had been shut down for 
just over a year was restarted by Lilleshall Com- 
pany, Limited, Shifnal, Salops, last week. It is 
producing foundry pig-iron. 

THE 18TH ANNUAL CONFERENCE of the Association 
Technique de Fonderie de France will be held at 
6, rue Boissiére, Paris XVI, under the presidency 
of Mr. J. Lobstein, on May 20. 

WILt1AM Gray & Company, Limirep, West. Hartle- 
pool, have received an order from the Ellerman & 
Papayanni Lines, Limited, Liverpool, for a cargo 
steamer of 4,300 tons deadweight. 

THE 28TH GENERAL MeeETING of the German 
Foundrymen’s —‘ Technical Association (Verein 
Deutscher Giessereifachleute) is to be held in Berlin 
from June 2 to 4. Fifteen Papers are to be pre- 
sented. 

TWENTY-SEVEN MEMBERS of the Scottish Brass 
moulders’ Union employed at Shanks & Company, 
Limited, sanitary engineers, Barrhead, have been on 
strike for a fortnight as a protest against the 
placing of two boys on the work of operating a new 
electric moulding machine. It is claimed that the 
machine should be handled by brass moulders. 

ORDERS TO THE VALUE of more than £1,000,000 
were placed with Clyde shipbuilders last week. 
The volume of new work to the end of April was 
computed at over 200,000 tons. William Denny & 
Bros., Limited, of Dumbarton, have received an 
order from the Australian Steamship Company for 
a cargo vessel to carry 9,000 tons deadweight. 
Machinery will be supplied by Barclay, Curle & 
Company, Limited, Glasgow, and will consist of a 
single-screw engine of the Barclay Curle Doxford 
opposed piston type. The firm have also received 
an order from P. Henderson & Company, Glasgow, 
for a cargo vessel of about 8.600 tons. ~ Machinery 
will be supplied by Rankin & Blackmore, Limited, 
Greenock. 

INCREASED INDUSTRIAL Activity in South Africa, 
accompanied by considerable expansion among iron 
and steel producers and by mining operators, has 
led the Meehanite Metal Corporation, Pittsburgh, 
Pa., to establish a subsidiary company known as 
the South African Meehanite Metal 
(Pty.), Limited, at Johannesburg. This 
organised to grant manufacturing rights for 
Meehanite Metal to South African concerns, has 
just installed Meehanite manufacturing processes 
in two companies in the Transvaal : the East Rand 
Engineering Company, Limited, and Wright-Boag & 
Company, Limited. “The latter concern is said to be 
the largest general 


Company 
company, 


; engineering company in the 
territory, manufacturing every type of mining 
equipment complete, from castings to finished 
machines. 





Contracts Open 


Ashbourne, June 10.—Provision and_ installation 
of pumps, motors, switchgear, pipe work, etc., at 
the sewage works extensions, for the Urban District 
Council. Mr. W. Clifford, ‘‘ Maycroft,’’ Stourbridge 
Road, Wombourne, Staffs. (Fee £2 2s., returnable. ) 
_ Durban, May 26.—Spun-iron pipes, and 5,000 12 
in. steel tubes (spigot and socket), for the Durban 
City Engineer’s Department. (D.O.T. 
T. 21,885,/ 1939. ) 

Leeds, June 1.—Supply and erection of sewage 
pumping equipment, comprising electrically-driven 
centrifugal pumps, motors, control and switchgear, 
cables, cast-iron pipes, for the Town Council. The 
Town Clerk, Room 57, Civic Hall, Leeds. (Fee £2, 
returnable.) 

Southam, June 5.—Supply and laying of eight miles 
of spun-iron pipes, of sizes varying between 8 in. 
and 3 in. dia., for the Rural District Council. J. D. 
& D. M. Watson, engineers, 3, Central Buildings. 
Westminster, London, S.W.1. (Fee £3 3s.. 
returnable. ) 

Wallasey, May 15.--Phosphor bronze, iron and 
gunmetal castings, and firebars, for three or 12 
months from July 1, for the Town Council. The 


reference : 


Acting Ferries General Manager, Seacombe Ferry, 
Wallasey. . 


Personal 





Pror. H. W. Swirt, Dean of the Faculty of 
Engineering at Sheffield University, has been elected 
president of the Sheffield and District section of 
the Junior Institution of Engineers. 

Mr. W. Rep has been appointed managing 
director of Davy & United Engineering Company, 
Limited. Mr. J. Malborn has joined the board as 
alternate director representing Mr. K. C. Gardner. 

Magor H. E. Crawrurp is to act as independent 
chairman of the scrap industry, his appointment 
having been confirmed by the National Federation 
of Scrap Iron and Steel Merchants. Central offices 
have been set up in London. 

Mr. Atrrep CHesterR Beatty, hon. president of 
the Copper Development Association, and a director 
of the American Metal Company, Limited, and other 
companies, is to receive the honorary degree of 
LL.D. of Birmingham University. 


Wills 
PriestMaN, T. J., chairman and govern- 
ing director of T. J. Priestman, 


Limited. manufacturers of aluminium 


and non-ferrous alloys, of Birmingham £30,109 





Obituary 


Mr. Harotp Fow er, managing director of W. 
James & Sons, Limited, engineers and ironfounders, 
Dewsbury, died on April 30, aged 65. 


WE REGRET to announce the death of Capt. 
B. J. F. Bentley, a well-known figure in archi- 


tectural circles, his father having been the designer 
of Westminster Cathedral. In recent years Capt. 
Bentley had made a number.of contacts with the 
light-castings industry, in connection with a rain 
water pipe fixture. 

Cot. JosepH Sewarp Ruston, chairman of 
Ruston & Hornsby, Limited, the Lincoln engineer- 
ing firm, died at his home in London on April 28, 
aged 70. Col. Ruston had been associated with 
the company all his business life, and had been 
chairman since 1901. A former Mayor of Lincoln, 
he was High Sheriff of Lincolnshire in 1918, and 
during his year of office he welcomed King George 
and Queen Mary to the city and conducted them on 
a tour of his works. 

Mr. Hersert Crort, London manager of Crofts 
(Engineers), Limited, of Thornbury, Bradford, 
died recently, aged 75. Mr. Croft spent many 
years travelling on behalf of the firm, and was 
well known to a large number of firms in many 
trades throughout England and Wales. -He was 
a brother of Mr. Herbert Lister Croft, the founder 
of Crofts (Engineers), Limited, and had been in 
the service of the firm practically all his working 
life. For the past 16-18 years Mr. Croft had acted 
as manager of the company’s London office. He 
maintained his active interest in the firm until his 
death 





Abradability of Coke 


Further tests have been made by the Midland 
Coke Research Committee on a representative series 
of South Wales and Durham cokes which have a 
good reputation as foundry or blast-furnace cokes. 
It has been found that the rate of production of 
dust from the cokes of high shatter index did not 
conform to the formula: dust K4/r. (K being a 
coefficient or index of abradability and r the number 
of revolutions of the test) derived for soft cokes. 
Since the blast-furnace reputation of cokes has been 
based on a comparison with the standard Cochrane 
test, using 1,000 revolutions, it is not possible to 
shorten this test to 500 revolutions. This conclu- 
sion also means that for two cokes of the same 
Cochrane index, the one of higher impact hardness 
(shatter index) will produce less troublesome dust 
in a blast furnace where the treatment is less drastic 
than in the Cochrane test. 
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International Foundry Congress 
Fund 


SECOND LIST OF SUBSCRIBERS 


As was reported in our issue of April 20, it has 
been estimated that a sum of £900 will 
required adequately to entertain the delegat:s 
to the forthcoming International Foundry 
Congress which is being organised by the Insti- 
tute of British Foundrymen. As a result of tlie 
appeal which the Institute has made to industry, 
the sum of £597 17s. has been received ‘ar 
promised. This has been made up as follows :-— 


Amount acknowledged in Journat, £  s. d. 

April 20 . ae : 8 9 0 
General Steel Castings Association... 50 0 0 
Thos. Firth & John Brown, Limited, 

Sheffield at ae cee ee: Oe. 
Morgan Crucible Company, Limited, 

London it 21 0 0 


Imperial Chemical Industries, Limited 20 0 0 
J. W. Jackman & Company, Limited, 


Manchester ne weds as 10 10 0 
Round Oak Steel Works, Limited, 
Brierley Hiil c= 1010 4 


‘“The Foundry’ and Penton Pub- 
lishing Company, Limited = 
J. Stone & Company, Limited, 
London 5s sais ee — 2 8 46 
Britannia Iron & Steel Works. 


Limited, Bedford aa 1 5 & 0 
Brig.-Gen. Sir Harold Hartley. 

C.B.E., M.C., F.R.S. si 5 6 0 
Pneulec, Limited, Birmingham 5 5 0 
Keith Blackman, Limited, London... 210 90 
International Combustion, Limited, 

Derby cud end — ; 220 
Furmston & Lawlor, Letchworth 110 
Mr. V. Delport, London 100 


£597 17 0 





The Institute is grateful for the support 
which these subscribers have given, and invites 
further subscriptions to this Fund. All contri- 
butions should be addressed to Mr. T. Makemson, 
The Institute of British Foundrymen, St. Jolin 
Street Chambers, Deansgate, Manchester, 3, and 
will be acknowledged individually and in these 
columns. 





Company Reports 





International Nickel Company of Canada, 
Limited. Dividend on the common stock of 50 
cents. 


Peglers, Limited.—Net profit to March 31 of 
£94,574; dividend on the ordinary shares of Is. 24. 
per share. 

Ransomes & Rapier, Limited.—Final dividend of 
5 per cent., free of tax, on the ordinary shares, 
making 7} per cent., free of tax, for 1938. 


Beyer, Peacock & Company, Limited.—Profit jor 
the year ended December 31, 1938, of £51,074. A 
debit balance at December 31, 1937, of £49,149, was 
brought in. 


Glenfield & Kennedy, Limited.—Net profit tor 
year to March 31, £104,648; final ordinary dividend 
of 5 per cent., making 10 per cent., and a cash 
bonus of 10 per cent. 


Platt Bros. & Company (Holdings), Limited.— 
Net profit for year to March 31, after transferring 
£3,714 from debt reserve, £118,103: dividend 
the 7 per cent. preference shares and a dividend 
of 5 per cent. on the ordinary shares. 


Babcock & Wilcox, Limited.—Net profit for 1°">, 


after providing £30,830 for tax and £37,000 
N.D.C., £809,902; brought in, £96,648; to ‘off 
pensions, £29,038; additional provision for 


£193,000; provision for A.R.P., £25,000; dividend 
for the year of 10 per cent., together with a bo: us 
of 24 per cent.; carried forward, £107,102. 
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X NOW ... passed 200 heats 


R O TALINE » « « this strong and durable refractory Lining 





. . » gives longer life in Rotary furnaces 


Here is proof of the remarkable and at the time the photograph was 
durability of Rotaline . . . this photo- taken the furnace had completed | 40 x 
graph, reproduced by the courtesy heats. The lining is still in good 
of L.M.S. Rly. Co., shows a Sesci condition. Rotaline presents a strong, 
furnace at their Crewe Works being durable lining resistant to hard usage, 
tapped. This furnace, which is used while its low volume change obviates 
for melting steel, is lined with Rotaline, cracking and flaking of the lining. 


GENERAL REFRACTORIES Ltd. 


srefite 1119 tins, GENEFAX HOUSE, SHEFFIELD, 10 6.0.02 Siesiaa 
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Raw Material Markets 


All grades of iron and steel, other than high 
phosphorus iron, are in increasingly heavy demand, 
and producers’ stocks are being steadily drawn 
upon. Low-phosphorus iron and hematite are well 
taken up, while all descriptions of steel are in de- 
mand, especially those qualities used for armament 
purposes and shipbuilding, the latter industry hav- 
ing shown a remarkable improvement during the 
past month or two. 


Pig-lron 


MIDDLESBROUGH.—Local foundries still are 
not satisfactorily employed, and, although they have 
recently been in the market for increased tonnages 
of iron, this is chiefly due to the acute shortage of 
scrap, while some consumers are accumulating sup- 
plies as a result of the uncertainty of the inter- 
national situation. For the most part, however, 
business remains on a hand-to-mouth basis. Prices 
are not fixed for any definite period, and some con 
sumers are still hopeful of an early reduction, but 
in official circles it is not expected that there will 
be any changes as yet. For delivery in the Middles 
brough or Falkirk areas, No. 3 Cleveland G.M.B. 
foundry iron is quoted at 99s., No. 1 foundry at 
102s., and No. 4 foundry and No. 4 forge iron at 
98s., less 5s. per ton rebate. 

Business in hematite is still largely confined to 
deliveries under existing contracts, although the 
tonnage changing hands in small parcels each week 
amounts to quite a fair aggregate. Some forward 
contracts have recently been negotiated, but this 
form of business does not find much favour. Prices, 
which are stabilised up to the end of June, are 
120s. for deliveries on the North-East Coast, 
125s. 6d. in Sheffield, and 131s. in the Midlands, all 
less 5s. per ton rebate. 

LANCASHIRE.—There has been a further ex- 
pansion of business in foundry pig-iron in this area 
during the past week, and quite a number of con- 
sumers are willing to buy ahead. Consumption 
among machine-tool makers and other specialised 
engineering concerns is good, but most of the job- 
bing foundries and textile-machinery makers could 
do with much more trade. A slow improvement is 
taking + in the hematite section of the market, 
although trade is still on rather quiet lines. For 
delivery to users in the Lancashire price zone, 
Derbyshire and Staffordshire brands of No. 3 
foundry iron are quoted at 104s., with Northamp- 
tonshire No. 3 at 102s. 6d., all less 5s. rebate. 
Offers of West Coast hematite are at 128s. 6d., 
with East Coast at 128s., both delivered. 

MIDLANDS.—The demand for high-phosphorus 
iron is a little better, but, on the whole, consump 
tion of this material remains disappointing and 
below the average for this time of the year. The 
additional buying appears to be due more to the 
political situation than to any pronounced expan 
sion of consumers’ requirements. On the other 
hand, the call for supplies of low-phosphorus iron 
is more than maintained, and large tonnages are 
regularly passing into consumption. Recent sales 
have been so heavy that some producers have prac 
tically closed their books to further business at the 
present juncture. The current quotations for this 
material vary from £5 7s. 6d. to £6 per ton, de- 
livered. There is also a brighter tone in the hema 
tite market. and makers’ stocks are steadily de 
clining. although they remain quite substantial. 

SCOTLAND.—Further shipbuilding orders have 
recently been placed in this area, and the demand 
for iron has increased as a result. There is. still 
room for considerable improvement, however, most 
other consumers being unsatisfactorily placed for 
work, particularly the light-castings founders. Some 
of the latter have shown more willingness to con 
tract ahead, but this is purely a precautionary 
measure and does not indicate any real improve 
ment in their condition. The local steelworks con 
tinue to be very active, but the demand for pig-iron 
from this source is still restricted, as existing 


con 
tracts cover their immediate requirements. 


Coke 
There is a good call for supplies of foundry coke 
on inland account, while the export demand is quite 
strong. For delivery to Birmingham and Black 
Country stations up to the end of June, the mini- 


mum quotation is 50s. 6d. for both Durham and 
Welsh coke. It is practically certain that there 
will be no reduction before the end of June. 


Steel 


Makers of structural steel are experiencing some 
difficulty in meeting the demand for supplies. The 
Government contracts are accounting for heavy ton- 
nages and outputs are earmarked for some time to 
come. Strip and bars are also well taken up, while 
sheet mills are working to full capacity. It is un- 
fortunate that the pressure of Government work is 
handicapping the expansion of ordinary trade, which 
now appears to be getting into its stride again. 


Scrap 


The largest consumers of iron and steel scrap, the 
steelmakers, continue to vress for deliveries, but 
most merchants are compelled to ration supplies 
among their customers, owing to the shortage of 
material. Despite the prevailing conditions, how- 
ever, the official price schedules are being observed 
in every case. Users are having to utilise scrap 
which in the normal course of events they would 
refuse to handle. It is suggested in some quarters 
that supplies are being held back, owing to the 
possibility of higher prices being introduced in the 
near future, but upon inquiry it is believed that 
this is not being done to any great extent. How- 
ever, in the circumstances it would not be at all 
surprising were quotations raised. 


Metals 


Only moderate support for non-ferrous metals has 
been forthcoming from consumers during the past 
week, but the undertone remains firm and quota- 
tions have been well maintained. 

Copper.—If the demand for copper in connection 
with the rearmament programme were to be ignored, 
this market would make a very poor showing, as 
the requirements of other consumers are small. In 
the United States, there had been less buying since 
prices were raised recently, but the quotation has 
again heen brought down to the 10 cents level and 
more activity is likely to materialise. 

Metal Exchange quotations were as follow: 

Cash.—Thursday, £41 17s. 6d. to £41 18s. 9d.; 
Friday, £42 to £42 2s. 6d.; Monday, £41 17s. 6d. 
to £41 18s. 9d.; Tuesday, £41 &s. 9d. to £41 10s. ; 
Wednesday, £42 Is. 3d. to £42 2s. 6d. 

Three Months.—Thursday, £42 5s. to £42 6s. 3d. ; 
Friday, £42 7s. 6d. to £42 8s. 9d.; Monday, 
£42 2s. 6d. to £42 5s.; Tuesday, £41 13s. 9d. to 
£41 15s.; Wednesday, £42 7s. 6d. to £42 10s. 

Tin.—This market continues to be firm and prices 
are maintained at a high level. In fact, the stan- 
dard price is little below the higher limit fixed by 
the buffer pool authorities, namely, £230 per ton. 
There is a backwardation of around 50s. for three 
months. The weekly market report issued by 
Brandeis, Goldschmidt & Company, Limited, states 
that ‘‘ the statistics for April made a good showing, 
especially as the production from the restricting 
countries was reduced and at the same time the 
deliveries of tin in the U.S.A. were more in accord- 
ance with the level of consumption there. The tin 
plate industry both in the U.S.A. and in this 
country is working at a fairly satisfactory rate. and 
this should enable a large part of the buffer stock 
to be liquidated in an orderly manner when the 
price at which the controllers are prepared to sell 
has been reached. The plan for an exchange with 
the U.S.A. of certain raw materials, of which tin 
is one, for the purpose of establishing strategic re 
serves, has now been approved in principle by the 
British Government. Negotiations have been opened 
and it is intended that any plan which is evolved 
shall not raise the world price of the commodities in 
question. 

It is reported from Amsterdam that the Nether 
lands Government has issued a memorandum in 
reply to the Second Chamber's report on the draft 
Bill providing for a fusion of the Banka and Billi- 
ton tin mines in a new company, the Venit. This 
report contained numerous objections to the pro- 
posed fusion 


Billiton’s. share in the new company’s 
capital has been reduced to 9 per cent., against 10 
per cent. in the original proposal. This entails a 
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distribution of profits between Billiton and tiie 
Government in the proportion of 9 to 91 instead of 
10 to 90. 

Official quotations were as follow :— 

Cash.—Yhursday, £225 10s. to £225 15s. ; Friday. 
£225 5s. to £225 10s.; Monday, £225 to £225 is 
Tuesday, £224 10s. to £224 15s. ; 
£225 10s, to £226. 


Three Months.—Thursday, £222 lds. to £223; 


Friday, £222 15s. to £223 5s.; Monday, £222 los. 
to £222 l5s.; Tuesday, £222 is. 
Wednesday, £223 to £223 10s. 

Spelter.—An interesting feature of this market 
during the past week has been the formation of tie 
Zinc Development Association, which has among 
its objects the promotion, with a view to increas 
ing consumption of zinc, of co-operation between 
persons and companies carrying on business as 
miners, smelters and fabricators of zinc, as well as 
consumers and dealers in the metal and its deriva 
tives. The Association will also set out to promot: 
the utilisation of spelter and improve the practice 
of mining, smelting and manufacture. The new 
Association is more fully representative of the trade 
than the Zinc Development Association, Limited, 
which was formed in the early part of last year 
and which the new body replaces. 

The galvanisers have again been the most active 
consumers of this metal and quite large tonnages 
have recently changed hands. Brass works, too, 
have been in the market for high-grade metal. 
According to the economic section of the Metall- 
gesellschaft, the world’s smelter output of zine in 
February totalled 126,435 metric tons, as compared 
with 139,875 tons in January and a monthly ave 
age of 131,386 tons last year. The British produc 
tion in February was satisfactory, England and Aus 
tralia producing 8,859 tons, against 9,875 tons in 
the previous month. The production during the 
whole of 1938 by these two countries was 125,798 
tons, out of a total world output of 1,576,687 tons. 

Daily market prices : 

Ordinary. — Thursday, £13 10s.; Friday. 
£13 11s. 3d.: Monday, £13 18s. 9d.; Tuesday. 
£13 12s. 6d.; Wednesday, £13 15s. 

Lead.—While business has been fairly active of 
late, there is a notable reluctance on the part of 
consumers to refrain from entering into long-term 
contracts. Consumption, on the whole, is satisfac- 
tory. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £14 7s. 6d. ; 
Friday, £14 6s. 3d.; Monday, £14 7s. 6d.; Tues- 
day, £14 7s. 6d.; Wednesday, £14 12s. 6d. 

Scrap.—Not much has been done in this section 
of the trade recently, and buyers have adopted a 
rather reserved attitude. The export inquiry, too, 
has continued to be dull. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £69; rolled, £57; cast, £30 to 
£35; foil, £80. Copper, £38 to £43; braziery, £35 
to £36. Brass (clean), £20 to £24. Zine, £10. 
Lead, £13 10s. Gunmetal, £38. 





New Companies 


(From the Register compiled by Jordan & Sons, 
Limited, Company Registration Agents, 116 to 118. 
Chancery Lane, London, W.C.2.) 


Hendrey-Winkworth, Limited, Alexandra Works. 
Addlestone.—Capital £100. TIronfounders, engineers. 
etc. Directors: F. W. H. Winkworth and R. J 
Hendrey. 

Charles Perks, Limited.—Capital, £8,000. To take 
over the business of ironfounders formerly carried 
on as “‘ Charles Perks *’ at Croft and Stafford Street 
Foundries, Willenhall, and at Bradley Foundry, 
Bradley, Bilston. Directors: Mrs. M. A. Dugmore, 
A. J. Dugmore, S. Dugmore, C. B. Brown, and 
F. H. Riley. 





Correction 


We regret that we ascribed the article on ‘* Vit 
ous Enamel and Its Interest to the Gas Indust 
printed on page 370 of last week’s issue, to M 
W. J. Harris and Mr. J. Grey. The second aut! 
was actually Mr. J. T. Gray, of J. Gray & So 
Limited, of 5, Victoria Street, London, 8.W.1. 
well-known firm. of suppliers to the enamelli 
trades. 
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to £222 10s.; 
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